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SCHEER: Lad ie s  and  gent lemen,  w e  w i l l  g e t  s t a r t e d  
now, You know D r .  Seamans. M r .  Webb and  D r .  Newel1 and M r .  
Buckley,  D r .  M u e l l e r  and D r .  Adams w i l l  be  a v a i l a b l e  a t  t h e  
c o n c l u s i o n  of D r .  Seamans' p r e s e n t a t i o n ,  

D r .  Seamans would l i k e  t o  go  t h r o u g h  t h e  c h a r t s  as 
r a p i d l y  as p o s s i b l e  w i t h  as few i n t e r r u p t i o n s  as p o s s i b l e .  Of 
c o u r s e  t h e r e  w i l l  b e  q u e s t i o n s  f o r  c l a r i f i c a t i o n ,  b u t  h e  w i l l  
answer  q u e s t i o n s  a t  t h e  c o n c l u s i o n  of h i s  p r e s e n t a t i o n ,  and 
M r .  Webb and t h e  program managers w i l l  a lso be  a v a i l a b l e .  

The t r a n s c r i p t  w i l l  be r e a d y  Wednesday morning. If 
you s i g n  an e n v e l o p e  b e f o r e  you l e a v e  i t  w i l l  b e  m a i l e d  t o  you 
o r  you can p i c k  it up here i n  t h e  newsroom on Wednesday morning. 

I t h i n k  t h a t  i s  a l l  w e  have  t o  s a y ,  and  w e  are  
r e a d y  t o  go.  

SEAMANS: Good even ing .  

I n  1961  w e  s e t  o u r  s i g h t s  on a g r e a t l y  expanded 
c a p a b i l i t y  i n  a e r o n a u t i c s  and  s p a c e ,  i n c l u d i n g  a manned exped i -  
t i o n  t o  t h e  moon i n  t h i s  decade .  T h i s  i s  s t i l l  a d i f f i c u l t  
c p a l l e n g i n g  u n d e r t a k i n g ,  occupying  t h e  a t t e n t i o n  of many p e o p l e  
i.n and  o u t  of t h e  Government. 

However, as w e  have  s a i d  b e f o r e ,  o u r  c o u r s e  for  t h e  
p e r i o d  beyond t h i s  decade  must now be s e t ,  o r  we must commence 
t o  abandon t h e  c a p a b i l i t y  t h a t  w e  have  created. 

I n  t h i s  c o n t e x t ,  t?e 1 9 6 8  b u d g e t  i s  p a r t i c u l a r l y  
i m p o r t a n t .  I t  r e f l e c t s  t h e  fundamen ta l  d e c i s i o n  t o  move ahead  
i n  c o n t i n u e d  s p a c e  e x p l o r a t i o n  and  a p p l i c a t i o n  w i t h  a w e l l -  
conce ived  program of manned and unmanned s y s t e m s .  

S p e c i f i c a l l y ,  FY 1 9 6 8  budge t  reaffirms t h e  d e c i s i o n  
t o  keep  t h e  Apo l lo  program on s c h e d u l e ,  w i t h  t h e  t w e l v e  S a t u r n  
IB's and f i f t e e n  S a t u r n  V f l i g h t s  o c c u r r i n g  e s s e n t i a l l y  as w e  
have  d i s c u s s e d  them h e r e  l a s t  y e a r .  

The 1 9 6 8  budge t  a l s o  p r o v i d e s  f o r  a c o n t i n u a t i o n  of 
m i s s i o n s  a l r e a d y  unde r  way s u c h  as t h e  unmanned ear th  o r b i t i n g  
s a t e l l i t e s  and  o b s e r v a t o r i e s ,  l u n a r  o r b i t e r s ,  S u r v e y o r s ,  deep 
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s p a c e  p r o b e s ,  as w e l l  as i m p o r t a n t  ground based  s c i e n t i f i c  and 
t e c h n i c a l  e f f o r t .  

I n  a d d i t i o n  t h e  budget  re f lec ts  t h e  d e c i s i o n  t o  
c o n t i n u e  t h e  p r o d u c t i o n  o f  S a t u r n  I B ,  S a t u r n  V and Apo l lo  h a r d -  
ware and t o  u t i l i z e  t h e  f a b r i c a t i o n  t e s t s  and  o p t i o n a l  complexes 
t h a t  s u p p o r t  them a t  a rate of a b o u t  e i g h t  major S a t u r n  l a u n c h  
m i s s i o n s  p e r  y e a r ,  f o l l o w i n g  accomplishment  o f  t h e  Apo l lo  l u n a r  
o b j e c t i v e s .  

These m i s s i o n s  w i l l  make i m a g i n a t i v e  and f l e x i b l e  
u s e  of t h e  Apo l lo  sys t ems .  Hence t h e i r  name, Apo l lo  a p p l i c a -  
t i o n s .  I n c l u d i n g  a 1 0 , 0 0 0  c u b i c  foot  workshop i n  o r b i t ,  a 
manned a s t r o n o m i c a l  and  s o l a r  t e l e s c o p e ,  v e r y  l o n g  d u r a t i o n  
manned o r b i t a l  f l i g h t s ,  a l l o w i n g  f o r  p h y s i o l o g i c a l  and b i o l o g i c a l  
e x p e r i m e n t a t i o n ,  manned m e t e o r o l o g i c a l  and e a r t h  r e s o u r c e  
i n v e s t i g a t i o n s  and  ex tended  l u n a r  e x p l o r a t i o n  and a n a l y s i s .  

The budget  r e f l e c t s  a lso t h e  d e c i s i o n  t o  e x p l o r e  
o u r  n e i g h b o r h i n g  p l a n e t s  more i n t e n s i v e l y  w i t h  unmanned space -  
craf t .  Funds are i n c l u d e d  f o r  a 1 9 6 1  M a r i n e r ,  w i t h  a t m o s p h e r i c  
p r o b e ,  as w e l l  as a S a t u r n  V l a u n c h  Voyager. 

Yon Funds are a l s o  i n c l u d e d  f o r  a new t y p e  a p p l i c a  
t e c h n o l o g y  s a t e l l i t e ,  w i t h  a l a r g e  d i r e c t a b l e  a n t e n n a ,  f o r  a 
new s c i e n t i f i c  s a t e l l i t e  f o r  c l o s e - i n  o b s e r v a t i o n  o f  t h e  s+\n 
c a l l e d  S u n b l a z e r ,  f o r  i n c r e a s e d  a e r o n a u t i c a l  r e s e a r c h  i n  
s u p p o r t  of b o t h  c i v i l i a n  and m i l i t a r y  deve lopmen t s ,  and more 
increased c a p a b i l i t y  a t  t h e  E l e c t r o n i c  Resea rch  Center .  

N o w ,  many o f  you f a m i l i a r  w i t h  o u r  program w i l l  
r e c o g n i z e  t h a t  . t h e r e  are p o t e n t i a l l y  u s e f u l  p r o j e c t s  t h a t  are 
n o t  i n c l u d e d .  D e c i s i o n s  on t h e s c  m i s s i o n s  are a lways  d i f f i c u l t .  
I c a n  a s s u r e  you t h e y  have been a r r i v e d  a t  t h o u g h t f u l l y .  

F o r  example,  t h i s  budget  d o e s  n o t  c o n t a i n  f u n d s  t o  
i n s t i t u t e  development  of a n u c l e a r  p r o p u l s i o n  sys t em,  which w e  
have called Nerva X I .  
budge t  w i l l  p e r m i t  c o n s i d e r a t i o n  o f  s u c h  a development i n  
FY 1 9 6 8 .  
budge t  w i l l  have t o  go up ,  which w i l l  i n c l u d e  b o t h  t h e  AEC and 
NASA fund  r e q u e s t s  f o r  t h i s  purpose.  

However, t h e  P r e s i d e n t ' s  c o n t i n g e n c y  

I f  it i s  d e c i d e d  t o  go  a h e a d ,  of c o u r s e  a supp lemen ta ry  
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Now, r e f e r r i n g  t o  t h e  budget  material, each  one of  
you I believe have a v a i l a b l e  t o  you t h e  budget  f i g u r e s  
c o n t a i n e d  on t h i r t e e n  pages s t a p l e d  t o g e t h e r .  I am go ing  t o  
refer p r i m a r i l y  t o  t h e s e  pages  i n  d i s c u s s i n g  w i t h  you t h e  
budget  here t h i s  even ing .  The c h a r t s  w i l l  a l s o  be a v a i l a b l e  
t o  look  a t  and w i l l  be u s e f u l  p r i m a r i l y  I b e l i e v e  i n  t h e  
q u e s t i o n  pe r iod .  

The t o p  of t h e  f i r s t  page which i s  t h e  i n f o r m a t i o n  
c o n t a i n e d  on t h i s  chart  on your  l e f t  shows t h a t  t h e  1 9 6 8  budget  
r e q u e s t s  f o r  new o b l i g a t i o n a l  a u t h o r i t y  i s  $ 5 . 0 5  b i l l i o n .  N o w ,  
i n  d i s c u s s i n g  t h i s  f i g u r e  I would f irst  l i k e  t o  n o t e  t h a t  a l so  
i n c l u d e d  on t h e  page ,  b u t  n o t  on t h e  char t ,  are t h e  e x p e n d i t u r e s  
under  research and develgpment ,  c o n s t r u c t i o n  o f  f a c i l i t i e s ,  
a d m i n i s t r a t i v e  o p e r a t i o n s  by t h e s e  f i sca l  y e a r s .  

I would l i k e  t o  t a k e  a minu te  t o  d i s c u s s  w i t h  you 
t h e  e x p e n d i t u r e  l e v e l s  i n  o u r  budget .  However, most of t h e  
t a l k  here t o n i g h t  w i l l  i n v o l v e  o b l i g a t i o n a l  a u t h o r i t y .  

F i r s t  l e t  m e  s a y  t h a t  w e  estimate t h a t  t h e  manpower, 
both Government, u n i v e r s i t y  and i n d u s t r y ,  reached i t s  peak on 
o u r  program i n  t h e  t h i r d  q u a r t e r  of FY 1 9 6 6 ,  t h a t  i s ,  a b o u t  

ear ago,  and w e  b e l i e v e  w e  r e a c h e d  a l e v e l  of a b o u t  4 2 0 , 0 0 0  
One peop I e. 

/ 

By t h e  end of f i s ca l  1 9 6 6 ,  t h i s  f i g u r e  w a s  somewhat 
below 4 0 0 , 0 0 0 ,  and  d u r i n g  FY 1 9 6 7  w e  estimate t h a t  some 4 0 , 0 0 0  
peop le  w i l l  come o u t  o f  o u r  R E D  program, some 2 3 , 0 0 0  o u t  of 
o u r  c o n s t r u c t i o n  and f a c i l i t i e s  program, a d m i n i s t r a t i v e  
o p e r a t i o n s  w i l l  remain e s s e n t i a l l y  c o n s t a n t .  

T h i s  means t h a t  w e  w i l l  end t h e  f i sca l  y e a r  w i t h  on 
t h e  order  of 3 4 0 , 0 0 0  peop le .  

Now you w i l l  n o t e  t h a t  t h e  e x p e n d i t u r e  f i g u r e  f o r  
1 9 6 6 ,  '67 and ' 6 8 ,  are above t h e  new o b l i g a t i o n a l  a u t h o r i t y .  I 
t h i n k  you also r e c o g n i z e  t h a t  w e  had a p e r i o d  d u r i n g  t h e  b u i l d u p  
of t h e  program when t h e  r e v e r s e  was t r u e ,  t h e  new o b l i g a t i o n a l  
a u t h o r i t y  was ahead of  t h e  e x p e n d i t u r e s .  

The best way t o  r e l a t e  c o s t s ,  if you w i l l ,  w i t h  man- 
power on t h e  job i s  t o  r e a l l y  n o t  look a t  e i t h e r  o b l i g a t i o n a l  
a u t h o r i t y  o r  a t  expenses .  A c t u a l l y ,  these go  i n  sequence .  F i r s t  
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t h e  Government o b l i g a t e s  t h e  funds .  The n e x t  s t e p  i s  t o  
a c t u a l l y  c a r r y  o u t  t h e  j o b ,  and t h i s  i s  when t h e  costs are 
i n c u r r e d ,  and  f i n a l l y  t h e  Government i s  cha rged  f o r  t h e  work 
and t h i s  i s  when you end up wi th  e x p e n d i t u r e s .  But t h e  
e x p e n d i t u r e s  t e c h n i c a l l y  today  are runn ing  f a i r l y  c l o s e  t o  
t h e  work done ,  and f o r  t h a t  r eason  t h e  r e d u c t i o n  you see i n  
e x p e n d i t u r e s  f o l l o w s  r a t h e r  c l o s e l y  t h e  r e d u c t i o n  i n  man- 
power t h a t  I have j u s t  d e s c r i b e d  t o  you. 

A s  a consequence ,  you can  see t h a t  t h e  e x p e n d i t u r e s  
i n  r e s e a r c h  and development are f a l l i n g  o f f ,  t h a t  t h e  con- 
s t r u c t i o n  of  f a c i l i t i e s  e x p e n d i t u r e s  are f a l l i n g  o f f  even  
more r a p i d l y ,  and a c t u a l l y  t h e  a d m i n i s t r a t i v e  o p e r a t i o n  i s  
i n c r e a s i n g  s l i g h t l y ,  and I w i l l  d i s c u s s  t h i s  i n  more d e t a i l  
i n  t h e  l a t t e r  p a r t  o f  t h i s  t a l k .  

The n e x t  i t e m  t h a t  I would l i k e  t o  ment ion  h e r e  
b r i e f l y  re la tes  t o  t h e  s i t u a t i o n  l as t  f a l l  when t h e  P r e s i d e n t  
w a s  conce rned  a b o u t  t h e  t o t a l  Government e x p e n d i t u r e s .  H e  
r e q u e s t e d  t h a t  NASA r e d u c e  i t s  e x p e n d i t u r e s  approx ima te ly  
$ 3 0  m i l l i o n  below t h e  f i g u r e  t h a t  w e  would have  had had w e  
n o t  made a d j u s t m e n t s  i n  t h e  program, and as a consequence ,  
s i n c e  w e  were a l r e a d y  w e l l  i n t o  t h e  f i s c a l  y e a r i  w e  reduced  
t h e  new o b l i g a t i o n a l  a u t h o r i t y  by $ 6 0  m i l l i o n .  

T h i s  w a s  d i s c u s s e d  a t  t h e  t i m e  t h e  d e c i s i o n s  were 
made. I d o n ' t  p ropose  t o  d i s c u s s  t h i s  i n  de t a i l  e x c e p t  t o  
s a y  t h a t  t h e  r e d u c t i o n s  o c c u r r e d  i n  p a r t  i n  a d m i n i s t r a t i v e  
o p e r a t i o n s ,  namely,  $ 8  m i l l i o n ,  and  t h i s  r e s u l t e d  d i r e c t l y  
from t h e  p e r s o n n e l  f r e e z e ,  and o v e r t i m e  r e d u c t i o n s  t h a t  were 
made. The f r e e z e  w a s  as of J u l y  2 0 .  

A l s o ,  w e  r educed  t h e  new o b l i g a t i o n a l  a u t h o r i t y  i n  
o u r  u n i v e r s i t y  program by $ 1 0  m i l l i o n .  We reduced  t h e  
Voyager program by $ 8  m i l l i o n  down t o  t h e  l e v e l  t h a t  t h e  
P r e s i d e n t  had o r i g i n a l l y  r e q u e s t e d .  

We reduced  t h e  Apol lo  a p p l i c a t i o n  program by $8.5 
m i l l i o n ,  and  t h e  s u p p o r t i n g  r e s e a r c h  and  t e c h n o l o g y  program 
by $13 m i l l i o n .  

Now, t h e  $60 m i l l i o n  r e d u c t i o n  t h a t  was made i n  1 9 6 7  
shows up as a c a r r y o v e r  i n t o  f i s ca l  1968. For  t h a t  r e a s o n  
you w i l l  n o t e  t h a t  t h e  t o t a l  f o r  1 9 6 7 ,  t h a t  i s  t h e  $ 4 . 9 6 7  
b i l l i o n  i s  reduced  i n  o u r  budget  p l a n  t o  $4.907 b i l l i o n  and 
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t h e  $ 5 . 0 5 0  b i l l i o n ,  new o b l i g a t i o n  a u t h o r i t y  i n  1 9 6 8  p r o v i d e s  
u s  i n  1 9 6 8  w i t h  a working p l a n  of $ 5 . 1 1 0  b i l l i o n ,  and t h i s  
$60 m i l l i o n  f i n d s  i t s  way e n t i r e l y  i n t o  r e s e a r c h  and  develop-  
ment. 

I would  l i k e  t o  a l s o  s a y  a t  t h i s  t i m e  t h a t  t h e r e  is 
i n  t h e  program as I have a l r e a d y  mentioned some new s tar ts .  
These r e p r e s e n t  t h e  ve ry  s i g n i f i c a n t  d e c i s i o n s  t h a t  I have 
a l r e a d y  r e f e r r e d  t o  i n  my opening remarks .  And i f  you add 
up,  i n  r e s e a r c h  and development , t h e  fund ing  t h a t  w e  are 
r e q u e s t i n g  i n  1968 f o r  Apollo a p p l i c a t i o n ,  Mar iner  7 1 ,  
Voyager, t h e  new ATS as it i s  c a l l e d ,  t h e  S u n b l a z e r  and t h e  
i n c r e a s e  i n  a e r o n a u t i c s ,  i t  comes t o  a f i g u r e  of a round 
$580  m i l l i o n ,  o r  s t a t e d  a n o t h e r  way, w i t h o u t  t h e  new s tar ts  
t h i s  y e a r ,  o u r  budget  would f a l l  i n  1968 t o  $4 .5  b i l l i o n .  

Now, a t  t h e  t i m e  t h e s e  d e c i s i o n s  are made, as I 
i n d i c a t e d ,  t h e y  have t o  be looked  a t  from many a n g l e s ,  and 
one of  t h e  most i m p o r t a n t  conce rns  i s  n o t  o n l y  what t h e  
budget  w i l l  be i n  1968,  b u t  what i t  w i l l  be i n  fol low-on 
y e a r s .  And w e  do rev iew c a r e f u l l y  t h e  run -ou t  c o s t s .  

I would j u s t  l i k e  t o  emphasize t h a t  o u r  p r e s e n t  
i n d i c a t i o n s ,  o u r  p r e s e n t  estimates show t h a t  i f  t h e  Congress  
d e c i d e s  t o  p roceed  w i t h  these  new m i s s i o n s ,  t h e  run -ou t  
c o s t s  w i l l  n o t  i n c r e a s e  i n  subsequen t  y e a r s ,  b u t  i f  t h e r e  
a re  no a d d i t i o n a l  new s ta r t s  i n  subsequen t  y e a r s ,  w e  w i l l  
a c t u a l l y  be  s l i g h t l y  reduced  each y e a r .  
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Now t h e  n e x t  c h a r t  t h a t  I a m  g o i n g  t o  g e t  t o ,  

The Apo l lo  a p p l i c a t i o n s  plsogram is  one and 

j u s t  refer  t o  b r i e f l y ,  on page 2 ,  shows t h e  t o t a l  r e s e a r c h  
and development  program. The re  are two new l i n e  items 
shown h e r e .  
t h e  Voyager program is t h e  o t h e r  n e w , l i n e  i t e m .  
of course, d i s c u s s  these  i n  more d e t a i l  as w e  p r o c e e d ,  

I w i l l ,  

I would l i k e  t o  n o t e  t h a t  t h e  g r e a t e s t  increase 
i n  any program area i s  i n  Space Science and A p p l i c a t i o n s ,  
an  increase of o v e r  $ 8 7  m i l l i o n ,  a n  increase i n  advanced 
r e s e a r c h  and t echno logy  of abou t  $50  m i l l i o n ,  a n  i n c r e a s  
i n  manned s p a c e  f l i g h t  of  $45  m i l l i o n ,  and i n  t r a c k i n g  and 
d a t a  a c q u i s i t i o n  a n  i n c r e a s e  of $ 2 7  m i l l i o n .  T h i s  t o  m e  
i s  most s i g n i f i c a n t ,  e s p e c i a l l y  when i t  i s  r e a l i z e d  t h a t  
t h e  e x p e r i m e n t a l  equipment  f o r  Apo l lo  a p p l i c a t i o n s  as w e l l  
as t h e  e x p e r i m e n t a l  equipment ,  s c i e n t i f i c  i n s t r u m e n t a t i o n  
f o r  A p o l l o ,  i s  c o n t a i n e d  w i t h i n  t h e  Apo l lo  budge t .  

What t h i s  means i s  t h a t  w e  have  r e a c h e d  a 
m a t u r i n g  p o i n t  i n  ' 6 8  where t h e  a c t u a l  hardware  deve lop-  
ments  f o r  o u r  l a u n c h  v e h i c l e s  and o u r  s p a c e c r a f t  are 
f a l l i n g  o f f  and w e  are more and  more i n  a p o s i t i o n  t o  u s e  
t h i s  new c a p a b i l i t y .  

I a m  now go ing  t o  t u r n  t o  page 3 and d i s c u s s  
w i t h  you each  of t h e  l i n e  i t e m s  c o n t a i n e d  on t h a t  c h a r t .  

You w i l l  n o t e  t h a t  t h e  Gemini program requires 
no f u n d i n g  i n  ' 6 8 .  A s  a matter of f a c t ,  i n  f i sca l  '63  
las t  y e a r  w e  were d i s c u s s i n g  wi.ch you a n  estimate of 
$ 4 0 . 6  m i l l i o n  f o r  Gemini. 
t h e  p r o g r a m , # a n d  some v e r y  herd work by many p e o p l e  
b r o u g h t  i n  t h i s  program, w i t h  a r l  of i t s  f l i g h t s ,  on 
a n  ear l ie r  s c h e d u l e  t h a n  w e  t a r g e t e d  and t h e  costs were 
down by some $ 1 9  m i l l i o n .  The program i s  now i n  i t s  f i n a l  
p h a s e .  We are having  a f i n a l  c o n f e r e n c e  e a r l y  n e x t  month 
i n  Houston,  and w e  have been f o r  some t i m e  i n  t h e  p r o c e s s  
of s e e i n g  t h a t  t h e  most a b l e  p e o p l e  who worked i n  t h e  
program have e q u a l l y  c h a l l e n g i n g  j o b s  on A p o l l o ,  Apo l lo  
a p p l i c a t i o n  and o t h e r  p r o j e c t s ,  and w e  are t r a n s f e r r i n g  
t h e  hardware i n t o  o u r  o t h e r  programs,  as w e l l  as i n t o  DOD 

Some v e r y  a b l e  l e a d e r s h i p  i n  
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programs where t h i s  hardware w i l l  do t h e  most good. 

Coming down t o  t h e  Apo l lo  p r o j e c t ,  it shows a 
r e d u c t i o n  o f  $ 3 1 0  m i l l i o n .  The items are broken o u t  i n t o  
t h e  s p a c e c r a f t ,  t h e  S a t u r n ,  two S a t u r n  v e h i c l e s  and eng ine  
development ,  all o f  which show a r e d u c t i o n ,  as well as m i s -  
s i o n  s u p p o r t ,  which o b v i o u s l y  w i l l  r e q u i r e  an  increase due 
t o  t h e  i n c r e a s e d  a c t i v i t y  w e  are now g e t t i n g  i n t o  on Apollo.  

Under t h e  s p a c e c r a f t  l i n e ,  w e  i n c l u d e d  of c o u r s e  
t h e  development o f  such  items as t h e  command and s e r v i c e  
module, t h e  l u n a r  module, gu idance  and  n a v i g a t i o n ,  t h e  
l i a b i l i t y  and  check-out  equipment ,  and a most i m p o r t a n t  
i t e m ,  s p a c e c r a f t  s u p p o r t .  T h i s  i t e m  i n c l u d e s  such  t h i n g s  
as t h e  development of t h e  A s t r o n a u t s '  s u i t s ,  t h e  b io -  
i n s t r u m e n t a t i o n ,  t h e  f o o d ,  and s c i e n t i f i c  equipment ,  and 
it i s  t h i s  i t e m  t h a t  p r o v i d e s  t h e  f u n d s  f o r  a n a l y s i s  of 
t h e  l u n a r  sample ,  f o r  t h e  c a r t o g r a p h i c  work t h a t  i s  r e q u i r e d  
t o  map o u t  t h e  p o s s i b l e  Apo l lo  l a n d i n g  s i t e s ,  and f o r  t h e  
i n s t r u m e n t a t i o n  t h a t  w i l l  be imp lan ted  on t h e  moon by t h e  
A s t r o n a u t s  d u r i n g  t h e i r  l a n d i n g  p e r i o d .  

The u p r a t e d  S a t u r n  I i n c l u d e s  t h e  development  of 
t w o  s t a g e s ,  S- I -B,  S-IV-B, t h e  i n s t r u m e n t ,  ground supr>or t  
equipment and t h e  two e n g i n e s ,  H - 1  and  5 - 2 .  

S a t u r n  V i n c l u d e s ,  of c o u r s e ,  t h e  t h r e e  s t a g e s ,  
S-I-C, S- I1  and S - I V - B ,  as w e l l  as t h e  i n s t r u m e n t s ,  t h e  
GSE, t h e  F-1 and 5 - 2  e n g i n e s  t h a t  are p r o c u r e d  fo r  t h e  
f l i g h t s  and a l so  i n c l u d e s  wha teve r  s t a t i c  and dynamic 
t es t s  are r e q u i r e d  t o  c o m p l e t e l y  p r o v e  o u t  t h e  hardware .  

Under t h e  e n g i n e  development  l i n e  w e  are  now i n  

As o f  t h e  end of t h i s  y e a r  w e  have  comple ted  q u a l i -  
t h e  p r o c e s s  of comple t ing  t h e  work on t h e  H - 1 ,  5-2 and t h e  
F-1. 
f i c a t i o n  t e s t i n g  on a l l  t h r e e  of t h e s e  e n g i n e s .  

The m i s s i o n  s u p p o r t  i n c l u d e s  work t h a t  is  carried 
o u t  a t  Houston i n  t h e  m i s s i o n  c o n t r o l  c e n t e r .  I t  i n c l u d e s  
t h e  c o s t s  of t h e  new computers  t h a t  w i l l  be  i n s t a l l e d  t h e r e ,  
t h e  360-75s t h a t  w i l l  r e p l a c e  t h e  570-94s. I t  i n c l u d e s  t h e  
m i s s i o n  p l a n n i n g ,  A s t r o n a u t  t r a i n i n g ,  m i s s i o n  s i m u l a t i o n .  
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At Kennedy we have the costs of check-out, launch 
and the instrumentation facilities. We have the reimburse- 
ment for the DOD recovery operations. We also include the 
system engineering, the trajectory analysis and technical 
documentation in this item. 

Now the new line item that I referred to, and 
which I have already briefly discussed, is the Apollo ap- 
plication program. We have two major objectives with the 
Apollo application. We believe that there are unique con- 
tributions to practical application, operational capabibity, 
science and technology, that we can make with this program 
and, in addition, that we can place the nation in a position 
to assess on the basis,of valid experimentation and experience 
the value and feasibility of future space flight and the 
interrelated roles of manned and unmanned systems in order 
to get the best cost trade-off in the future for ultimate 
operational systems. 

The program includes the conversion of the spin 
S- IV-B stage into a workshop with an air lock to permit 
experimentation in long duration flights of up to one year. 
It includes the command service module modifications for 
this type operation, including development of a six-man 
ferry supply and resupply and development of landing 
capability for the command module. 

It includes the use of a manned solar telescope 
during the peak of solar activity toward the end of this 
decade. It includes specialized payloads, including multi- 
spectral earth, weather sensors, biological and biomedical 
experiments. It includes use of the lunar mapping and 
survey system to complete the cartography of the moon. It 
includes modification of the lunar module for a 14-day or 
up to a 14-day lunar stay time. 

Now the funding that we show in fiscal '67 is 
$80 million. Since we did not have a line item last year, 
this funding was drawn from the Apollo, where there was 
an Apollo application sub-item. It was drawn also from 
the space science and application program, where under 
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both physics and astronomy and lunar and planetary there 
were items for the development of instrumentation. 

The schedules that we have laid out, first for 
the Apollo, are that Saturn I-B Apollo has planned for it 
four flights in '67, five in ' 6 8  -- 

QUESTION: Calendar? 

SEAMANS: Calendar, 

(Continuing) -- and Saturn V Apollo has scheduled 
three flights in calendar '67, four in ' 6 8 ,  six in ' 6 9  and 
two in '70, 

I am sure you realize when we talk about these 
target dates that these are on the presumption that we do 
not run into development problems that require long dura- 
tion special testing. 

I am sure you recognize that last Friday after- 
noon we did have the explosion of an X - 4 - B  stage that 
destroyed not only the stage, but did damage to the test 
stand and this of course could affect these schedules. 
But according to the plans on which this program was put 
together, we would have, if we are to continue, and a 
decision is made we will continue with the flight program 
in ' 6 9 ,  calendar ' 6 9 ,  there would be three Saturn I-B 
Apollo application flights and three in '70 and four in 
$71, with the first Apollo application flights in the 
Saturn V occurring in '71. 

Now the line item that you see or sub-line item 
under Apollo application, calls for $263.7 million in fiscal 
' 6 8 .  This provides a commitment, contractual commitment 
for four S - I - B s ,  and two command and service modules, with 
long lead items for three additional Saturn I-Bs, two 
Saturn Vs, and three command and service modules. 

It is interesting to note that in $ 6 8  we do not 
have even long lead items for the lunar module. This is 
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because  i n  t h e  Apo l lo  a p p l i c a t i o n  program a t  t h i s  budge t  
l e v e l  w e  found  t h a t  it w a s  b e s t  t o  p l a c e  a l u n a r  module 
i n  o r b i t  a r o u n d  t h e  e a r t h  and t o  u s e  it on a r e u s a b l e  
basis and c o n s e q u e n t l y  r a t h e r  t h a n  s u p p l y i n g  a new one  
for  a d d i t i o n a l  fo l low-on m i s s i o n s ,  t o  be able t o  come back 
t o  it and o b t a i n  r e s u l t s  o v e r  a l o n g  p e r i o d  of t i m e .  

The expe r imen t  s u b - l i n e  i t e m  unde r  A p o l l o  ap-  
p l i c a t i o n  shows a n  i n c r e a s e  from 35.6 t o  1 4 0 . 7  m i l l i o n  
do l la rs .  T h i s  i t e m  c o v e r s  bo th  t h e  expe r imen t  d e f i n i t i o n  
as w e l l  as development ,  d e s i g n ,  f a b r i c a t i o n  and t e s t ,  and 
it i n c l u d e s  such  items as t h e  t e l e s c o p e  mount on  which 
w i l l  i n c l u d e  t h e n  t h e  solar e x p e r i m e n t s ,  p o i n t i n g  them a t  
t h e  a p p r o p r i a t e  p a r t  of t h e  s u n  i n  order  t o  o b t a i n  d a t a  
d u r i n g  t h e  h e i g h t  of t h e  s o l a r  a c t i v i t y .  

Miss ion  s u p p o r t ,  50 .3 ,  c o v e r s  t h e  same k i n d  of 
items c o n t a i n e d  unde r  Apol lo  m i s s i o n  s u p p o r t .  

The t i m e  h a s  come when w e  must  d e t a i l  t h e  p l a n s ,  
when w e  must i n t e g r a t e  t h e  t o t a l  program t o g e t h e r  w i t h  t h e  
o p e r a t i o n a l  phase  i n  order t o  c a r r y  o u t  t h e s e  s i g n i f i c a n t  
m i s s i o n s .  

Under advanced m i s s i o n  s t u d i e s  w e  show $8  m i l l i o n  
i n  f i s ca l  ‘68. These cove r  earth o r b i t a l  s t u d i e s .  We are 
l o o k i n g  a t  s p a c e  s t a t i o n  modules for  l a r g e  a s t r o n o m i c a l  
o b s e r v a t o r i e s ,  and l o o k i n g  a t  a v a r i e t y  of earth a p p l i c a -  
t i o n .  

We are l o o k i n g  i n  o u r  l u n a r  s t u d i e s  a t  shelters 
and  ways and means f o r  e x t e n d i n g  m o b i l i t y  on t h e  l u n a r  
s u r f a c e .  

We are  l o o k i n g  a l so  i n  t h i s  i t e m  a t  l o n g e r  t e r m ,  
f u r t h e r  away m i s s i o n s ,  Mars Fly-By and Lander ,  and w e  are 
a l so  i n c l u d i n g  some s t u d i e s  of o u r  l a u n c h  v e h i c l e s ,  D a r -  
t i c u l a r l y  w i t h  a n  e y e  t o  improving S a t u r n  and f o u r  r e u s a b l e  
r e - e n t r y  v e h i c l e s .  
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N o w  t u r n i n g  o v e r  t o  t h e  s p a c e  s c i e n c e  and 
a p p l i c a t i o n s ,  f irst  i s  p h y s i c s  and astronomy. The work 
unde r  p h y s i c s  and astronomy i n c l u d e s  a s t u d y  o f  t h e  space  
environment  abou t  t h e  E a r t h ,  of t h e  Sun and i t s  r e l a t i o n  
t o  t h e  E a r t h ,  of t h e  t o t a l  i n t e r p l a n e t a r y  medium and of t h e  
fundamental  p h y s i c a l  n a t u r e  of t h e  u n i v e r s e .  

The f i rs t  -- f i r s t  l e t  fne s a y  t h e  p h y s i c s  and 
astronomy program shows an  i n c r e a s e  i n  1 9 6 7  from $130 
m i l l i o n  t o  $147 m i l l i o n .  T h i s  i s  broken down i n t o  
s u p p o r t i n g  research and t echno logy  and advanced s t u d i e s .  
T h i s  p e r m i t s  u s  t o  go o u t  on g r a n t s  and c o n t r a c t s  t o  
e x p e r i m e n t e r s  i n  u n i v e r s i t i e s  and elsewhere, t o  look  a t  t h e  
data t h a t  i s  a l r e a d y  o b t a i n e d ,  t o  c o n s i d e r  what might  be done 
i n  t h e  f u t u r e  w i t h  t h e  o p p o r t u n i t i e s  t h a t  are e v o l v i n g ,  
t o  come i n  w i t h  a d e f i n i t i o n  of e x p e r i m e n t s ,  and i n  t u r n  t o  
deve lop  breadboards  o f  t h e  r e q u i r e d  i n s t r u m e n t a t i o n  , t h i s  
be ing  done p r i o r  t o  a c t u a l  accep tance  o f  an  expe r imen t  i n t o  
a f l i g h t  m i s s i o n ,  a t  which t i m e  t h e  f u n d i n g  shows under  t h e  
p a r t i c u l a r  sub-break t h a t  i n c l u d e s  a l l  of t h e  costs of t h a t  
mi s s ion .  

The s o l a r  o b s e r v a t o r i e s ,  t h e  OS0 h a s  a l r e a d y  g i v e n  
us  t h r e e  l a u n c h e s ,  two o f  t h e s e  were h i g h l y  s u c c e s s f u l ,  and 
w e  are p l a n n i n g  i n  1 9 6 7  t o  have  two a d d i t i o n a l  l a u n c h e s  and 
t h e n  one each c a l e n d a r  y e a r  i n  1 9 6 8 ,  1 9 6 9 ,  and 1 9 7 0 .  

As you know, t h e  f irst  a s t r o n o m i c a l  o b s e r v a t o r y  
d i d  no t  operate s u c c e s s f u l l y .  
w i t h  t h e  power  s u p p l y ,  t h e  s t a b l i z a t i o n  c o n t r o l  s y s t e m ,  
t o  mention t w o .  T h i s  p a r t i c u l a r  program h a s  undergone 
i n t e n s i v e  r ev iew by t h e  c o n t r a c t o r s  and by NASA. We are 
making major d e s i g n  m o d i f i c a t i o n s  and w e  w i l l  c a r r y  a d d i t i o n a l  
t e s t i n g  b e f o r e  p roceed ing  w i t h  t h e  f l i g h t  m i s s i o n s  t h a t  are 
now planned .  

We had a number o f  d i f f i c u l t i e s  

The n e x t  f l i g h t  w i l l  be i n  c a l e n d a r  ' 6 8 ,  it w i l l  be 
p r i m a r i l y  a n  e n g i n e e r i n g  f l i g h t .  We have  l o o s e n e d  up the 
t r a c k i n g  r e q u i r e m e n t s  f o r  t h i s  f l i g h t  t o  p l u s  o r  minus 
one minute o f  a r c ,  which w i l l  s t i l l  Rive  us  u s e f u l  s c i e n t i f i c  
d a t a .  But t h e  n e x t  t w o  f l i g h t s ,  i n  ' 6 9  and ' 7 0 ,  w i l l  have  
l a r g e  a p e r t u r e s  f o r  a s t r o n o m i c a l  p u r p o s e s  and  w i l l  r e q u i r e  
t h a t  w e  have t r a c k i n g  a c c u r a c i e s  i n  '69 of one second  of arc,  
and i n  1970 o f  a t e n t h  of a second  of arc. 

The g e o p h y s i c a l  o b s e r v a t o r i e s  to d a t e  are t h r e e  i n  
number', t w o  e l l i p t i c a l  and one l o w  E a r t h  p o l a r .  Two of t h e s e  
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d i d  s t a b i l i z e  t h e  way t h e y  were i n t e n d e d .  All t h r e e ,  
however,  are s t i l l  g i v i n g  u s e f u l  i n f o r m a t i o n ,  t h e y  are a l l  
now i n  a s p i n  mode, and of t h e  6 1  e x p e r i m e n t s  i n s t a l l e d  on 
these t h r e e  o b s e r v a t o r i e s ,  4 7  are now u s e f u l  t o  t h e  
e x p e r i m e n t a l .  

We have  p l anned  i n  t h e  f u t u r e  t h r e e  more f l i g h t s  and 
t h a t  w i l l  t e r m i n a t e  t h e  program. 
one e l l i p t i c a l  i n  c a l e n d a r  y e a r  ' 6 7 ,  ' 6 8 ,  and ' 6 9 ,  one e a c h  
y e a r .  

There w i l l  be t w o  p o l a r  and 

The P i o n e e r  program i s  f o r  t h e  i n v e s t i g a t i o n  of t h e  
i n t e r p l a n e t a r y  medium. The first t w o  are s t i l l  working .  
There  are t h r e e  more p l a n n e d ,  one t o  go o u t  rough ly  2 0  p e r c e n t  
f u r t h e r  away from t h e  Sun t h a n  t h e  E a r t h  i s ,  one t o  go  a b o u t  
20 p e r c e n t  c l o s e r  and one t o  be a t  a b o u t  t h e  same r a d i u s  
from t h e  Sun. 

The E x p l o r e r s  i n c l u d e  o u r  small s c i e n t i f i c  
s a t e l l i t e s ,  which go i n t o  a v a r i e t y  of o r b i t s ,  as you 
know, as w e l l  as o u r  s o - c a l l e d  in-program,  as w e l l  as many 
of o u r  i n t e r n a t i o n a l  programs c a r r i e d  o u t  w i t h  Uni ted  
Kingdom, t h e  I t a l i a n s  and t h e  Germans. There  are e i g h t  
p l anned  t h i s  y e a r  and s i x  i n  subsequen t  y e a r s .  

Sounding r o c k e t s  p r o v i d e  a v e r y  g r e a t  o p p o r t u n i t y  
t o  p l a c e  i n t o  o r b i t  newly e n g i n e e r e d  and d e s i g n e d  
e x p e r i m e n t a l  hardware  as w e l l  as t o  c a r r y  o u t  o t s e r v a t i o n s  
t h a t  canno t  a l l  be made f r o m  s p a c e .  We are p l a n n i n g  t o  
c o n t i n u e  t h a t  program a t  1 0 0  a y e a r .  

The s u n b l a z e r  i s  a new p r o j e c t .  T h i s  p r o j e c t  w i l l  
p e r m i t  u s  t o  go  w i t h i n  a b o u t  f o u r - t e n t h s  t h e  d i s t a n c e  of 
t h e  Sun measured from t h e  E a r t h ,  and by t r a n s m i t t i n g  f r o m  t h e  
o t h e r  s i d e  o f  t h e  Sun t o  o b t a i n  e l e c t r o n  d e n s i t y  and o t h e r  
f e a t u r e s  o f  t h e  s o l a r  co rona .  T h i s  w i l l  u se  a f i v e - s t a g e  
S c o u t .  One i s  p lanned  i n  ' 6 8 ,  t w o  i n  '69 and ' 7 0 .  

F i n a l l y  w e  show data a n a l y s i s .  We have  a t  Goddard 
o y r  N a t i o n a l  Space S c i e n c e  Data C e n t e r  where w e  ciJl lect ,  
c a t a l o g ,  s tore  and d i s s e m i n a t e  s c i e n t i f i c  i n f o r m a t i o n ,  and 
t h e  $ 2  m i l l i o n  shown h e r e  i s  t o  s u p p o r t  t h a t  e f f o r t .  

As you s c a n  down t h e  v a r i o u s  budget  i t e m s ,  you can  
see t h a t  the  s i g n i f i c a n t  i n c r e a s e  i n  t h e  budget  does  come 
from t h e  a s t r o n o m i c a l  o b s e r v a t o r y ,  and w e  found w e  had t o  
make t h e  ve ry  d i f f i c u l t  d e c i s i o n  as t o  whe the r  w e  s h o u l d  
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r e a l l y  move i n  and core o u t  t h e  n e c e s s a r y  d e s i g n  c h a n g e s ,  
and t h e  a d d i t i o n a l  t e s t i n g  r e q u i r e d ,  and w e  f e l t  t h a t  
w i t h  t h e  tremendous s c i e n t i f i c  i n t e r e s t  i n  as t ronomy,  because  
of t h e  t h i n g s  or t h e  work t h a t  can  be  done o u t s i d e  of t h e  
a tmosphere ,  t h a t  canno t  be done w i t h i n  t h e  a tmosphe re ,  t h a t  w e  
shou ld  proceed .  

N e x t ,  t h e  l u n a r  and p l a n e t a r y  e x p l o r a t i o n .  T h i s  
shows a r e d u c t i o n  from $169 m i l l i o h  t o  $ 1 4 2  m i l l i o n  i n  ' 6 8 .  

The Ranger i s  no  l o n g e r  unde r  c o n s i d e r a t i o n .  We 
show Surveyor  and Lunar O r b i t e r  b o t h  a t  less t h a n  50 p e r c e n t  
o r  t h e r e a b o u t s  of t h e  ' 6 7  f i g u r e .  These t w o  p r o j e c t s  are i n  
p a r t  i n  s u p p o r t  of Apol lo  t o  g a t h e r  t h e  d a t a  needed t o  l a n d  
t h e  men on s i tes  t h a t  w i l l  be  s a t i s f a c t o r y  as w e l l  as f o r  
t h e  g a t h e r i n g  o f  s c i e n t i f i c  d a t a .  And t h e  e x t e n t  t o  which 
w e  can  g a t h e r  d a t a  w i l l  depend on o u r  s u c c e s s  i n  t h e  n e x t  
f e w  f i r i n g s  o f  Surveyor  and Lunar O r b i t e r .  

We are i n  any e v e n t  g a t h e r i n g  v e r y  s i g n i f i c a n t  d a t a .  
But depending on how t h e  program g o e s ,  w i l l  depend whe the r  
w e  can  e x p l o r e  some areas o t h e r  t h a n  t h e  l a n d i n g  si tes.  

We have f o u r  Surveyor s  p l anned  t h i s  y e a r ,  t w o  
O r b i t e r s  t h i s  y e a r ,  one each  of Surveyor  and Lunar O r b i t e r  
n e x t  y e a r .  

The Mar iner  program shows r o u g h l y  a d o u b l i n g  of 
e f f o r t ,  go ing  from ' 6 7  t o  '68. We have  i n  t h i s  c a l e n d a r  y e a r  
t h e  Venus f l y b y  and t h e n  w e  have i n  ' 6 9  a M a r i n e r  f l y b y  
t h a t  w i l l  use  t h e  A t l a s  Cen tau r .  We w i l l  have  f o r  t h a t  r e a s o n  
a l a r g e r  payload  c a p a b i l i t y ,  w e  w i l l  be able t o  have improved 
TV equipment f o r  p i c t u r e  t a k i n g ,  as w e l l  as I R  and UV 
measurements.  

Then i n  c a l e n d a r  ' 7 1  w e  w i l l  have  t w o  a d d i t i o n a l  
Mar iner  s h o t s ,  each one of which w i l l  c a r r y  a s c a l e d  down 
Voyager e n t r y  c a p s u l e ,  which w i l l  p r o v i d e  us  i m p o r t a n t  d a t a  
from w i t h i n  t h e  Mar t i an  a tmosphere .  

Nest w e  come t o  t h e  o t h e r  new l i n e  i t e m  t h a t  I 
mentioned,  t h e  Voyager. I might  s a y  a t  t h i s  t i m e  t h a t  w e  
ag reed  wi th  t h e  committees of Congress  t h a t  a t  such  t i m e  
as w e  were recommending t h a t  w e  p r o c e e d  w i t h  t h e  a c t u a l  
development and f l i g h t s  i n  b o t h  A p o l l o  a p p l i c a t i o n  and 
i n  Voyager, t h a t  t h e y  would be i n c l u d e d  as l i n e  items. 
We show an i n c r e a s e  from 1 0 . 4  t o  7 1 . 5  f o r  Voyager. The 
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1 0 . 4 5  comes from t h e  $ 1 0  m i l l i o n  t h a t  t h e  P r e s i d e n t  r e q u e s t e d  
f o r  t h i s  y e a r ,  p l u s  $450,000 f o r  t h e  au tomated  b i o l o g i c a l  
l a b o r a t o r y  t h a t  p r e v i o u s l y  w a s  c o n t a i n e d  i n  t h e  b i o s c i e n c e  
l i n e  i t e m .  

I am s u r e  you are aware t h a t  t h e  pu rpose  of t h e  
Voyager i s  t o  s u r v e y  from o r b i t ,  as w e l l  as o b t a i n  d e t a i l e d  
i n f o r m a t i o n  from t h e  s u r f a c e  on O r b i t e r ,  as w e l l  as a 
l a n d e r ,  and t h i s  way t o  improve o u r  knowledge o f  t h e  p h y s i c a l  
and b i o l o g i c a l  p r o p e r t i e s  of f i r s t  Mars and t h e n  o t h e r  p l a n e t s ,  
i n c l u d i n g  t h e i r  o r i g i n ,  and a p p l y  b o t h  t o  a be t t e r  u n d e r s t a n d i n g  
of o u r  own envi ronment  h e r e  on E a r t h .  

The Voyager program w i l l  i n c l u d e  b o t h  t h e  s p a c e c r a f t  
bus as w e l l  as a c a p s u l e ,  two o f  t h e s e  combined modules w i l l  
be launched  on one S a t u r n  V .  Then as t h e  bus  o r  s p a c e c r a f t ,  
w h i l e  it i s  o r b i t i n g  a round t h e  p l a n e t ,  t h e  l a n d e r  w i l l  be 
r e l a y i n g  i n f o r m a t i o n  back t o  it and t h e n c e  back  t o  E a r t h .  

The s u s t a i n i n g  u n i v e r s i t y  program shows a d e c r e a s e  
i n  ' 6 7  and s t i l l  a f u r t h e r  d e c r e a s e  i n  '68 .  I i n d i c a t e d  t h a t  
w e  r educed  t h e  budget  from $ 4 1 , 0 0 0  t o  $31,000 i n  1 9 6 7 ,  i n  
c o n n e c t i o n  w i t h  o u r  $60  m i l l i o n  r e d u c t i o n .  However, l e t  m e  
s a y  a t  t h i s  p o i n t  t h a t  t h e r e  are o t h e r  f u n d s  i n  o u r  budget  
which are p a r t  of o u r  u n i v e r s i t y  program, t h e  r e s e a r c h  
g r a n t s  and c o n t r a c t s  t h a t  I have a l r e a d y  r e f e r r e d  t o ,  and w e  
estimate t h e s e  t o  be $85 m i l l i o n  i n  1 9 6 7 ,  and $ 9 0  m i l l i o n  i n  
1968,  so t h a t  t h e  combined t o t a l s ,  t h e  t o t a l  u n i v e r s i t y  
e f f o r t  f o r  NASA, w i l l  be d ropp ing  o f f  by a b o u t  $6 m i l l i o n  as 
w e  g o  f r o m  1 9 6 7  t o  1968.  

Now t h e  t r a i n i n g  program shows t h e  g r e a t e s t  d rop .  
I t  had  been o u r  p l a n  p r i o r  t o  1 9 6 6  t o  b u i l d  up t o  a 
thousand  g r a d u a t e s  a y e a r  w i t h  d o c t o r a l  d e g r e e s .  On t h a t  
basis w e  added 1 ,300  s t u d e n t s  i r t  Fy 1 9 6 6 .  I n  f i s ca l  1967 
w e  w i l l  be able t o  add approx ima te ly  800  and i n  1968 on t h i s  
basis w e  w i l l  be a b l e  +ir add abou t  350. 

I would l i k e  t o  p o i n t  o u t ,  however,  t h a t  t h e  g r a n t s  
go  t o  t h e  c 3 l l e g e s  on a t h r e e - y e a r  basis,  so t h a t  no 
s t u d e n t  who has a c t u a l l y  s t a r t ed  t h e  program w i l l  f i n d  t h a t  
t h e  u n i v e r s i t y  canno t  p r c v i d e  t h e  agreed-upon f e l l o w s h i p  
b e f o r e  he f i n i s h e s  h i s  t r a i n i q g .  

We a l s o  i n c l u d e  under  t h i s  l i n e  i t e m  a s u b - l i n e  
i t e m ,  f a c u l t y  summer t r a i n i n g  programs and items of t h i s  s o r t .  
The r e s e a r c h  f a c i l i t i e s  are p rov ided  on campus. I t  i s  o u r  
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f e e l i n g  t h a t  i f  w e  are go ing  t o  t i e  t h e  r e s e a r c h  and 
e d u c a t i o n  t o g e t h e r ,  i t  s h o u l d  be on campus where there is  a 
v a r i e t y  of work u n d e r  way i n  s u p p o r t  of a e r o n a u t i c s  and s p a c e ,  
where w e  f e e l  t h a t  m u l t i d i s c i p l i n a r y  a c t i v i t i e s  w i l l  be 
b e n e f i c i a l  and where t h e  s p a c e  i s  n o t  a v a i l a b l e .  

We a l s o  i n  some cases p r o v i d e  f a c i l i t i e s  f o r  
unique  and h i g h l y  s p e c i a l i z e d  l abora to r i e s .  The r e s e a r c h  
program i s  r u n n i n g  approx ima te ly  a t  t h e  same l e v e l .  T h i s  i s  
a l so  m u l t i d i s c i p l i n a r y  i n  n a t u r e ,  where w e  have a v a r i e t y  of 
work go ing  on i n  a g i v e n  u n i v e r i s t y ,  w e  f ee l  by add ing  some 
a d d i t i o n a l  f u n d s ,  it i s  p o s s i b l e  t o  g i v e  t h e  u n i v e r s i t y  more 
f l e x i b i l i t y  and t h e y  can accompl ish  much more f o r  t h e  
Government d o l l a r s  i n v e s t e d .  

We have a t  t h i s  t i m e  r e s e a r c h  programs u n d e r  way i n  
48 u n i v e r s i t i e s  on t h i s  bas i s .  

The launch  v e h i c l e  development  i t e m  shows no  fund ing  
i n  1968.  T h i s  p a s t  c a l e n d a r  y e a r  w e  comple ted  t h e  deve lop -  
ment o f  C e n t a u r ,  and c o n s e q u e n t l y  s i n c e  w e  have no  v e h i c l e s  
unde r  development o t h e r  t h a n  S a t u r n  I - B  a:.d S a t u r n  V ,  w e  
do  n o t  r e q u e s t  any a d d i t i o n a l  f u n d s .  

However, t h e  s u p p o r t i n g  research and t echno logy  
i t e m  of $ 4  m i l l i o n  i s  shown h e n c e f o r t h  u n d e r  l a u n c h  v e h i c l e  
procurements .  T h i s  i t e m  which shows up a t  t h e  t o p  of page  5 
i s  e x t r e m e l y  i m p o r t a n t .  I t  g i v e s  f l e x i b i l i t y  t o  t h e  l a u n c h  
v e h i c l e  peop le  t o  work o u t  t r a j ec to r i e s  and  c o n s i d e r  m i s s i o n s  
f o r  t h e  s c i e n t i f i c  and t e c h n i c a l  p e o p l e .  

You w i l l  n o t e  t h a t  t h e  S c o u t ,  t h e  Delta,  and t h e  
Cen tau r  a l l  show a fund ing  i n c r e a s e  as w e  go i n t o  f i sca l  ' 6 8 .  
We made a d e c i s i o n ,  a s h o r t  w h i l e  a g o ,  t h a t  w e  would phase  
o u t  t h e  use  of t h e  A t l a s  Agena and t h a t  w e  would u s e  t h e  
Atlas Cen tau r  i n  t h e  f u t u r e  f o r  t h e  M a r i n e r  f l i g h t s ,  f o r  
t h e  OAO and f o r  t h e  new a p p l i c a t i o n  t e c h n o l o g y  s a t e l l i t e s .  

We w i l l ,  however ,  c o n t i n u e  t o  u s e  t h e  Thor  Agena from 
t h e  Western T e s t  Range. 

B i o s c i e n c e  is  t h e  area t h a t  p e r m i t s  u s  t o  c a r r y  o u t  
resee rch and developments  r e l a t e d  t o  e x o b i o l o g y  e n v i r o n m e n t a l  
b e h a v i o r a l  and p h y s i c a l  b i o l o g y  and a l so  d o  t h e  work r e q u i r e d  
i n  t h e  q u a r a n t i n e  area,  t o  be s u r e  w e  d o n ' t  c o n t a m i n a t e  the  
p l a n e t s  when w e  l a n d  t h e r e  w i t h  s p o r e s  f r o m  Ea r th  o r  t h a t  w e  
d o n ' t  back con tamina te  as w e  b r i n g  s a m p l e s  back from t h e  
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Moon o r  p l a n e t s  back t o  E a r t h .  

The b i o s a t e l l i t e  program, a t o t a l  of s i x  f l i g h t s  , 
t he  f i r s t  one a t h r e e - d a y  f l i g h t  was u n s u c c e s s f u l  i n  t h a t  t h e  
r e t ro  motor  d i d  n o t  f i r e  and t h e  pay load  i s  s t i l l  o r b i t i n g  
t h e  Ea r th .  

The purpose  of t h e  three-day  f l i g h t  o r  two of t h e s e ,  
one coming up f a i r l y  s o o n ,  i s  t o  d e t e r m i n e  t h e  effect  of 
w e i g h t l e s s n e s s  and r a d i a t i o n  on p l a n t  cel ls  and i n s e c t s .  
The n e x t  t w o  f l i g h t s  are f o r  30 days  and are t o  de te rmine  t h e  
e f fec t  on p r i m a t e s  of w e i g h t l e s s n e s s ,  p a r t i c u l a r l y  w i t h  r e g a r d  
t o  m e t a b o l i c  b e h a v i o r  and c a r d i o v a s c u l a r  and t h e  nervous  
sys t ems .  Fol lowing t h a t  w e  have t w o ,  21-day f l i g h t s  of 
more g e n e r a l  b i o l o g i c a l  i n t e r e s t .  

Next coming t o  t h e  space  a p p l i c a t i o n  area,  w e  show 
a n  i n c r e a s e  from 7 1 . 3  t o  1 0 4 . 2  m i l l i o n  d o l l a r s ,  as w e  
go i n t o  f i sca l  1 9 6 8 .  We are i n c l u d i n g  t h e  g e o d e t i c  
s a t e l l i t e  program i n  here f o r  t h e  f i r s t  t i m e .  I t  w a s  
p r e v i o u s l y  c o n t a i n e d  unde r  p h y s i c s  and astronomy.  

I might  s a y  a word abou t  s u p p o r t i n g  r e s e a r c h  and 
t e c h n o l o g y  i n  t h i s  case. We are c a r r y i n g  o u t  s t u d i e s  o f  
n a v i g a t i o n  sys t ems  , communication sys t ems  , a v a r i e t y  of s t u d i e s  
of s t u d i e s  of t h e  t echno logy  of  e r e c t i n g  a n t e n n a s  i n  s p a c e ,  
and w e  are also c o n t a i n i n g  w i t h i n  t h e  $ 1 6 . 6  m i l l i o n  o u r  
E a r t h  r e s o u r c e  s t u d i e s ,  and t h e  c o s t  o f  t h e  t w o  NASA 
aircraf t  t h a t  are based a t  Houston t h a t  have a v a r i e t y  o f  
s e n s o r s  t h a t  w e  are u s i n g  t o  check t H e  r e s u l t s  of t n e  
sehsors , t h e  s e n s o r  i n f o r m a t i o n  a g a i n s t  the ground t r u t h  
a t  a v a r i e t y  of s i t e s  i n  t h i s  c o u n t r y ,  s i tes o f  g e o l o g i c a l  
i n t e r e s t ,  s i t es  of i n t e r e s t  t o  t h e  Department of A g r i c u l t u r e ,  
and  o t h e r  measurements o f  t h i s  t y p e .  

The Tiros/TOS improvement shows a rough doub l ing  
f r o m  3 . 1  t o  7 . 5 .  We have  had 1 0  s u c c e s s f u l  T i n o s  l a u n c h i n g s .  
The new i t e m  i s  a l a u n c h i n g  i n  1 9 6 8  o f  what sometimes i s  c a l l e d  
t h e  T i r o s . M ,  a modi f ied  Ti ros ,  which t h e  Weather Bureau i s  
e x t r e m e l y  i n t e r e s t e d  i n  f o r  o p e r a t i o n a l  pu rposes  and w e  
have  a g r e e d  t o  deve lop  it. I t  w i l l  c o n t a i n ,  p a r t  o f  i t  w i l l  
be a p l a t f o r m ,  p a r t  of it a s p i n n i n g  g y r o  wheel .  The p l a t f o r m  
w i l l  p o i n t  a t  t h e  E a r t h  and c o n t a i n  t w o  Vidicon cameras, t w o  
a u t o m a t i c  p i c t u r e  t r a n s m i t t e r s  and t w o  h i g h  r e s o l u t i o n  
i n f r a r e d  cameras. 

Next w e  show Nimbus i n c r e a s i n g  from 23.4 t o  3 4 . 5 ,  
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w i t h  f l i g h t s  s chedu led  one i n  c a l e n d a r  ' 6 8  and one  i n  c a l e n d a r  
' 7 0 .  We f ee l  t h a t  t h e  Nimbus i s  ex t r eme ly  i m p o r t a n t  f o r  
r e s e a r c h ,  f o r  i t s  long  h a u l ,  t o  g i v e  us  t h e  data from w i t h i n  
t h e  a tmosphere ,  e i t h e r  by d i r e c t  measurement from s p a c e  or 
i n d i r e c t ,  t h a t  w i l l  t r u l y  p e r m i t  u s  t o  u n d e r s t a n d  t h e  t o t a l  
environment  i n  which w e  l i v e ,  and t o  e v e n t u a l l y  p r o v i d e  
wea the r  p r e d i c t i o n s  of up t o  one t o  t w o  weeks.  

M e t e o r o l o g i c a l  sound ings  are i m p o r t a n t .  We have 50 
p e r  y e a r ,  i n  a d d i t i o n  t o  t h e  1 0 0  p e r  y e a r  I a l r e a d y  ment ioned .  
We need these  b o t h  f o r  development p u r p o s e s ,  as w e l l  as f o r  
a c t u a l  m e t e o r o l o g i c a l  measurements.  

The French s a t e l l i t e ,  FR 2 ,  w e  are i n  a s u p p o r t i n g  
role  t o  t h e  French Government. They have  a program t h a t  
i n v o l v e s  b a l l o o n s ,  t h a t  w i l l  f l o a t  i n  t h e  a tmosphe re ,  t h a t  
w i l l  have t r a n s m i t t e r s  on them, as w e l l  as a s a t e l l i t e  t o  be 
i n  space  t o  p i c k  up t h e  d a t a  from t h e  b a l o o n s  and r e l a y  t h e  
i n f o r m a t i o n  back t o  E a r t h  and i n  t h i s  way t o  d e t e r m i n e  wind 
v e l o c i t y ,  among o t h e r  t h i n g s .  We have  a g r e e d  t o  l a u n c h  
t h e i r  s a t e l l i t e ,  u s i n g  a Scout  v e h i c l e .  

We show $2.3 m i l l i o n  i n  1968 t o  i n i t i a t e  s t u d y  o f  
a v o i c e  b r o a d c a s t  s a t e l l i t e  t h a t  would have  s u f f i c i e n t  power 
and a p p r o p r i a t e  a n t e n n a  t h a t  i t  c o u l d  b r o a d c a s t  d i r e c t l y  
i n t o  AM-FM r a d i o .  We are n o t  c o n s i d e r i n g  u n d e r  t h i s  i t e m ,  
however,  TV broadcasts. But t h e n  u n d e r  t h e  a p p l i c a t i o n  
t echno logy  s a t e l l i t e ,  w e  have had one m o s t  s u c c e s s f u l  f l i g h t ,  
w e  have a n o t h e r  one  s c h e d u l e d  i n  1 9 6 7  f o r  6 , 0 0 0  miles 
a l t i t u d e ,  t o  do work on g r a v i t y  g r a d i e n t  s t a b i l i z a t i o n .  
Then w e  have t h e  res t  s c h e d u l e d  f o r  synchronous  o r b i t ,  t o  do 
f u r t h e r  work on g r a v i t y  g r a d i e n t  s t a b i l i z a t i o n  and as I 
a l r e a d y  i n d i c a t e d  t o  i n c l u d e  a new c o n f i g u r a t i o n  t h a t  w i l l  
have a l a r g e  d i r e c t a b l e  a n t e n n a .  

The g e o d e t i c  program i s  p a r t  of a n a t i o n a l  g e o d e t i c  
s a t e l l i t e  program i n  which w e ,  t h e  Department of Commerce, and 
t h e  Department of Defense p a r t i c i p a t e .  We have  a l r e a d y  l aunched  
Pageos , w e  have  a l r e a d y  l aunched  Geos t h a t  h a s  a f l a s h i n g  
l i g h t ,  beacons ,  a - t r a n s p o n d e r .  

I n  t h e  f u t u r e  w e  are p l a n n i n g  t o  have  a d d i t i o n a l  
Geos s a t e l l i t e s ,  one i n  1 9 6 8 ,  one i n  1 9 6 9  and one i n  c a l e n d a r  

1 9 7 0 .  These w i l l  be q u i t e  s imilar  t o  t h e  p a s t  Geos I ,  
b u t  w i l l  also i n c l u d e  r e f l e c t o r s  so w e  c a n  t e s t  o u t  laser  
t e c h n i q u e s .  
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Now coming t o  advanced research and t e c h n o l o g y ,  
basic research i s ,  of c o u r s e ,  germane t o  many o f  t he  t h i n g s  
w e  a re  d o i n g ,  l a y i n g  t h e  groundwork i n  s u c h  f i e l d s  as f l u i d  
p h y s i c s ,  e l e c t r o p h y s i c s ,  mater ia ls ,  and a p p l i e d  ma themat i c s .  

T h e  s p a c e  v e h i c l e  s y s t e m  program shows a Modest 
i n c r e a s e .  T h i s  i s  r e a l l y  e n t i r e l y  i n  t h e  s u p p o r t i n g  research 
and t e c h n o l o g y  i t e m .  Here w e  a r e  p r o v i d i n g  a f o u n d a t i o n  f o r  
a l a u n c h  v e h i c l e  and s p a c e c r a f t  d e s i g n .  It i n v o l v e s  t h e  u s e  
of h i g h - s p e e d ,  h i g h - t e m p e r a t u r e  wind t u n n e l s ,  arc  j e t s ,  
vacuum chambers ,  and so f o r t h .  I n  t h i s  i t e m  w e  a r e  i n c l u d i n g  
work t h a t  w e  are  c a r r y i n g  o u t  on v a r i o u s  r e e n t r y  d e s i g n s  and 
a l s o  are  c a r r y i n g  o u t  some f l i g h t  tes ts  of new t y p e s  of 
p a r a c h u t e ,  p a r a s a i l ,  and parawing  c o n f i g u r a t i o n s ,  which w i l l  
be done i n  c o n t e x t  o f  t h e  Apo l lo  A p p l i c a t i o n s  Program. T h e  
A p o l l o  A p p l i c a t i o n s  Program, however ,  w i l l  c a r r y  t h e  a c t u a l  
c o s t  o f  t h e  ha rdware  and p a r a c h u t e s  and so on t h a t  are 
e v e n t u a l l y  u t i l i z e d .  

T h e  l i f t i n g - b o d y  f l i g h t  and l a n d i n g  tests 
a re  f o r  t h e  M-2 and HL-10 v e h i c l e s  t h a t  are  now o u t  a t  Edwards 
a t  o u r  F l i g h t  Resea rch  C e n t e r .  We h a v e  a l r e a d y  carr ied o u t  
a s u c c e s s f u l  d r o p  tes t  and f l a r e  tests and l a n d i n g  of  b o t h  
of these  s h a p e s  and w e  are  now i n  t h e  p r o c e s s  o f  p u t t i n g  
enough p r o p u l s i o n  i n t o  each one  of  these s h a p e s  t h a t  w e  w i l l  
be a b l e  t o  a c c e l e r a t e ,  a f te r  w e  d r o p  f rom t h e  B-52,  t h r o u g h  
t h e  t r a n s o n i c  r e g i o n ,  and g a i n  t r a n s o n i c  e x p e r i e n c e  w i t h  these 
s p e c i a l  s h a p e s  t h a t  are d e s i g n e d ,  o f  c o u r s e ,  p r i m a r i l y  t o  g e t  
t h r o u g h  t h e  v e r y  h i g h  s p e e d ?  v e r y  h i g h  a l t i t u d e  r e e n t r y ,  b u t  
t h e y  must a l s o  have  t h e  c a p a b i l i t y  t o  t r a v e l  t r a n s o n i c ,  sub-  
s o n i c ,  and l a n d .  

The o t h e r  i t e m  I might  men t ion  i s  t h e  s m a l l  s p a c e  
vehicle  f l i g h t  e x p e r i m e n t s .  One example of t h i s  i s  t h e  work 
we a re  d o i n g  w i t h  b a l l o o n s ,  where w e  s end  up a package  t o  a 
v e r y  h i g h  a l t i t u d e ,  as f a r  a s  the b a l l o o n  w i l l  g o ,  w e  f i r e  a 
r o c k e t  t o  a c c e l e r a t e  t h i s  package  up  t o  p l a n e t a r y  l a n d i n g  
speeds ,  and t h e n  a t  t h e  a t m o s p h e r i c  d e n s i t y  t h a t  r o u g h l y  
c o r r e s p o n d s  t o  t h e  M a r t i a n  a tmosphe re  w e  c a n  d e t e r m i n e  t h e  
pe r fo rmance  of these s h a p e s .  

E l e c t r o n i c s  s y s t e m s  i n c l u d e  work i n  g u i d a n c e  con- 
t r o l ,  communica t ion ,  t r a c k i n g ,  data  a c q u i s i t i o n ,  data pro- 
c e s s i n g .  We are  l o o k i n g  here f o r  l o n g - l i f e  a t t i t u d e  c o n t r o l ,  
f o r  improved a v i o n i c s .  de a r e  l o o k i n g  a t  r a d i o  a t t e n t i o n  
measurement problems d u r i n g  r e e n t r y .  
i n  t h e  h o r i z o n  d e f i n i t i o n  a rea ,  l o o k i n g  a t  t h e  E a r t h ' s  h o r i -  
zon r a d i a t i o n  p r o f i l e  as  a f u n c t i o n  of t h e  s e a s o n  of  t h e  Year 

W e  have  work go ing  on 
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and t h e  l a t i t u d e  and  geography ,  wh ich  i s  i m p o r t a n t  i f  w e  a r e  
t o  p r o ; = e r l y  s t a b l i z e  a s  w e  t r a v e l  a round tne E a r t h ' s  s u r f a c e .  
lde a r e  a l s o ,  o f  c o u r s e ,  i n  this a r e a  c a r r y i n g  o u t  an e f f o r t  
t o  improve t h e  r e l i a b i l i t y  oE components and t o  p r o v i d e  
Froi3erly q u a l i f i e d  hardware  f o r  some of t h e  l o n g - d u r a t i o n  
f l i g h t s  t h a t  we a r e  p l a n n i n g ,  b o t h  manned and unmanned. 

T h e  human f a c t o r  sys t ems  work I m i g h t  s a y  shows 
an  i n c r e a s e  from $14.6 m i l l i o n  t o  $19.5 m i l l i o n  under  sup- 
F o r t i n g  r e s e a r c h  and t e c h n o l o g y  because w e  are  i n c r e a s i n g  
t h e  e f f o r t  on l i f e  s u p p o r t  sys t ems  f o r  p e r i o d s  up t o  a y e a r ' s  
t i n e  o r  l o n g e r .  
we know we m u s t  s t u d y  t h e  effect  of t h e  env i ronmen t  on human 
b e i n g s ;  and t h e  basic fundamen ta l  work w i l l  be done as p a r t  
of t h i s  program. 

Ne know w e  must g e t  i n t o  two g a s  s y s t e m s ;  

Space  power and e lec t r ic  p r o p u l s i o n  s y s t e m s  shows 
a s l i g h t  increase.  
w e  are i n t e r e s t e d  i n  t h e  effects  of  r a d i a t i o n ,  w e  are a l s o  
i n t e r e s t e d  i n  f l e x i b l e  s u b s t r a t e s  t h a t  p e r m i t  u s  t o  d e p l o y  
v e r y  l a . rge  areas of s o l a r  ce l l s .  W e  a re  i n t e r e s t e d  i n  bat- 
t e r i e s ,  p a r t i c u l a r l y  f rom t h e  s t a n d p o i n t  of  h i g h  t e m p e r a t u r e  
per formance .  F u e l  c e l l s ,  w e  want t o  improve  r e l i a b i l i t y  and 
w e  are a l s o ,  of c o u r s e ,  working on i s o t o p e  power s u p p l i e s  and 
r e a c t o r  s y s t e m s .  

It i s  here t h a t  w e  do work on so la r  ce l l s ,  

The  SNAP-8 e f f o r t  i s  a j o i n t  o n e  w i t h  t h e  AEC. W e  
show an  i n c r e a s e  t o  $9 .7  m i l l i o n ;  t h e i r  b u d g e t  shows a n  i n -  
crease t o  $4.5 m i l l i o n .  We a r e  working  on v a r i o u s  pumps, 
a l t e r n a t o r s ,  power c o n v e r s i o n  s y s t e m s ,  and so  f o r t h ,  both as  
subsys t ems  and when combined i n t o  t o t a l  s y s t e m s ,  and r u n n i n g  
l i f e  tes ts  t o  d e t e r m i n e  n o t  o n l y  how t h e  components i n t e r a c t  
b u t  how long  t h e y  w i l l  l a s t .  

On t h e  n u c l e a r  r o c k e t s ,  as  I a l r e a d y  men t ioned ,  w e  
a r e  n o t  i n c l u d i n g  a t  t h i s  t i m e  t h e  NERVA 2 .  'We are ,  however ,  
c a r r y i n g  o u t  a n  a c t i v e  program t h a t  i n c l u d e s  u n d e r  s u p p o r t i n g  
research and t e c h n o l o g y  816.5 m i l l i o n  o f  e f f o r t  where w e  i n  
NASA are  d e v e l o p i n g  j e t  n o z z l e s  and turbopumps and feeds and  
p r o v i d i n g  t he  f u e l  so t h a t  i n  c o n s e r t  w i t h  t h e  AEC, t h a t  has 
t h e  r e s p o n s i b i l i t y  f o r  t h e  Phoebus 5,000-megawatt  r e a c t o r  t h a t  
would be r e q u i r e d  i n  NERVA 2 ,  i f  w e  go a h e a d ,  w e  a l s o  show t h e  
c o s t  o f  t h e  n u c l e a r  r o c k e t  deve lopment  s t a t i o n  o p e r a t i o n  a t  
Jackass F l a t s ,  as w e l l  as t h e  cost  of c o n t i n u i n g ,  a l t h o u g h  
p h a s i n g  o u t  of t h e  NERVA 1, where w e  h a v e  t w o ,  I b e l i e v e ,  
a d d i t i o n a l  r u n s  s c h e d u l e d ,  and where  w e  a re  a l s o  a c t i v a t i n g  
t h e  e n g i n e  t e s t  s i t e  N o .  1. 
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I n  t h e  c h e m i c a l  p r o p u l s i o n  w e  snow a t o t a l  i n c r e a s e  
from $33.6 m i l l i o n  t o  $38 m i l l i o n .  T h i s  i s  e n t i r e l y  w i t h i n  
s u p p o r t i n g  research and t e c h n o l o g y .  T h e  P4-1 i s  phased  o u t ,  
and t h e  l a r g e  s o l i d  motor i s  a l s o  g o i n g  t o  b e  phased  o u t .  
w i l l  h ave  o u r  t h i r d  and f i n a l  h a l f - l e n g t h  f i r i n g  i n  J u n e  o f  
1967 ,  a t  a t h r u s t  l eve l  o f  a b o u t  f i v e  m i l l i o n  pounds.  We 
believe t h i s  p r o v i d e s  t h e  n e c e s s a r y  t e c h n o l o g i c a l  ground work 
f o r  e v e n t u a l  u s e  of l a r g e  s o l i d s ,  b u t  s i n c e  w e  have no p l anned  
and immedia te  u s e ,  w e  do n o t  see t h e  n e c e s s i t y  f o r  c a r r y i n g  
t h i s  any f u r t h e r  i n  t h e  budget  a t  t h i s  t i m e .  

W e  

T h e  s u p p o r t i n g  r e s e a r c h  and t e c h n o l o g y  i t e m  i n c l u d e s  
b o t h  a l i q u i d  and s o l i d  e f f o r t .  
i n  a wide  v a r i e t y  of d i s c i p l i n e s ,  i n c l u d i n g  combust ion  i n -  
s t a b i l i t y ,  p r o p e l l a n t  i n j e c t i o n ,  b e h a v i o r  o f  pumps and i n  
p a r t i c u l a r  w e  have  i n  t h i s  i t e m  a n  i n c r e a s e  d u e  t o  emphas is  
on a t o r o i d a l  t y p e  e n g i n e  t h a t  w e  b e l i e v e  -- i t  i s  s t i l l  some- 
what  i n  t h e  c o n c e p t u a l  s t a g e ,  b u t  enough components  work has 
been  done  t h a t  w e  b e l i e v e  t h i s  e f f o r t  s h o u l d  be i n t e n s i f i e d  
and i t  i s  o u r  p l a n  t o  do so. T h i s  i s  a program t h a t  has been  
c o o r d i n a t e d  c a r e f u l l y  w i t h  t h e  Depar tment  o f  Defense ,  t h e y  
have  a n  i n t e r e s t  i n  s u c h  a p o t e n t i a l  s y s t e m ,  and are a l s o  
i n t e r e s t e d  i n  t h e  p o s s i b i l i t i e s  of h i g h - p r e s s u r e  s y s t e m s .  

It p e r m i t s  u s  t o  c a r r y  o u t  work 

A e r o n a u t i c s  shows a n  i n c r e a s e  f rom $35.9 m i l l i o n  
t o  $66.8 m i l l i o n  o f  R&D. 

L e t  me say, in a d d i t i o n ,  in our budget w e  have  
$3.2 m i l l i o n  f o r  f a c i l i t i e s  and  w e  estimate o u r  a d m i n i s t r a -  
t i v e  o p e r a t i o n s  t o  be $49.6 m i l l i o n ,  which i f  you add i t  up  
g i v e s  t h e  t o t a l  of $119.5 m i l l i o n  c o n t a i n e d  i n  t h e  P r e s i d e n t ' s  
b u d g e t  unde r  t h i s  i t e m .  W e  a l s o  estimate t h a t  t he re  i s  $30 
m i l l i o n  of  e f f o r t  i n  o ther  a r e a s  t h a t  i s  d i r e c t l y  a p p l i c a b l e  
t o  a e r o n a u t i c s  a n d ,  as you know, there  are  many o t h e r  t h i n g s  
g o i n g  on t h a t  w i l l  a f fec t  a e r o n a u t i c s  f o r  t h e  l o n g  h a u l .  So 
w e  have a t  l ea s t  $150 m i l l i o n  i d e n t i f i a b l e  f o r  a e r o n a u t i c s .  

T h e  s u p p o r t i n g  r e s e a r c h  and t e c h n o l o g y  i n c l u d e s  
t h e  i t e m s  i n  s t r u c t u r e s ,  ae rodynamics ,  p r o p u l s i o n ,  it i n c l u d e s  
t h e  u s e  o f  o u r  wind t u n n e l s  and o t h e r  f a c i l i t i e s .  

T h e  X-15 program shows a n  i n c r e a s e  f rom $878,000 
t o  $4  m i l l i o n .  T h i s  i s  a h y p e r s o n i c  f l i g h t  v e h i c l e ,  t h e  
o n l y  o n e  o f  i t s  k i n d .  It g i v e s  u s  u n i q u e  o p p o r t u n i t i e s  f o r  
t es t s  a t  h y p e r s o n i c  v e l o c i t y  and a l s o  p r o v i d e s  a n  o p p o r t u n i t y  
for c h e c k i n g  o u t  i n s t r u m e n t s  and o b t a i n i n g  s c i e n t i f i c  data  

e s s e n t i a l l y  o u t  of t h e  a tmosphere .  
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W e  a g r e e d  j o i n t l y  w i t h  t h e  Depar tment  of Defense 
t h a t  i n  mid -F i sca l  1968 w e  would p i c k  up t h e  c o s t s  f o r  t h e  
o p e r a t i o n .  They r u n  a b o u t  $8 m i l l i o n  a y e a r .  S o , a s  of t h a t  
t i m e  w e  p i c k  up  t h e  f u n d s ,  t h e y  w i l l  p h a s e  o u t  of t h e  DOD 
b u d g e t ,  e x c e p t  i n s o f a r  as t h e y  have  s p e c i a l  tests which t h e y  
w i l l  t h e n  i n c r e m e n t a l l y  fund .  

The s u p e r s o n i c  t r a n s p o r t  a r e a ,  w e  a re  p r o v i d i n g  
v e r y  g r e a t  t e c h n i c a l  s u p p o r t  t o  t h e  FAA and t h e  i n d u s t r y .  
We had a l a r g e  number of  p e o p l e ,  w e l l  o v e r  one  hundred ,  i n  
s u p p o r t  o f  t h e  FAA as t h e y  e v a l u a t e d  t h e i r  p r o p o s a l s .  W e  
had a l r e a d y  done s u b s t a n t i a l  work on t h e  v a r i o u s  c o n f i g u r a -  
t i o n s  t h a t  e n t e r  i n t o  t h e  work done  by t h e  c o n t r a c t o r s .  W e  
a r e  c o n t i n u i n g  w i t h  research on s u c h  t h i n g s  as s o n i c  boom, 
s t a b i l i t y  and c o n t l d ,  heavy emphas is  i n  p r o p u l s i o n  and 
s t u d i e s  of s u c h  t h i n g s  as  t h e  effect  o f  d u s t  and r a d i a t i o n  
a t  h i g h  a l t i t u d e  and a lso u s e  of s i m u l a t o r s ,  as  w e l l  as a 
j e t  s t a r ,  w i t h  t h e  f l i g h t  research l a b o r a t o r y ,  t h a t  has been 
f i x e d  u p  t o  r e p r e s e n t  a t  l a n d i n g  s p e e d  t h e  dynamics of pro- 
posed s u p e r s o n i c  t r a n s p o r t s .  

The XB-70 f l i g h t  research program becomes a c t i v e  
a s  a research t o o l  i n  1967.  T h i s  i s  a j o i n t  program w i t h  
t h e  Department  of Defense .  W e  show $10 m i l l i o n  i n  1968 ,  and 
t h e  e f f o r t  here  w i l l  be d e v o t e d  p r i m a r i l y  t o  two t h i n g s ,  one  
an i n v e s t i g a t i o n  of t h e  s o n i c  boom, and  s e c o n d l y ,  an  i n v e s t i g a -  
t i o n  of h a n d l i n g  q u a l i t i e s  where w e  w i l l  h a v e  t h e  same p i l o t s  
f l y i n g  o u r  s i m u l a t o r  a t  A m e s ,  o u r  J e t  S t a r ,  and t h e  B-70,  i n  
o r d e r  t o  c o r r e l a t e  back and f o r t h  and  be s u r e  w e  h a v e  a good 
i n s t r u m e n t ,  if you w i l l ,  f o r  p r e d i c t i n g  t h e  f u t u r e  dynamics 
and f l y a b i l i t y  of t h e  s u p e r s o n i c  t r a n s p o r t .  

I p u r p o s e f u l l y  jumped o v e r  V/STOL a i r c r a f t  and 
h y p e r s o n i c  r a m j e t  e x p e r i m e n t s ,  because t h e  XB-70 i s  SO close 
t o  t h e  s u p e r s o n i c  t r a n s p o r t .  T h e  h y p e r s o n i c  ramjet e x p e r i -  
ment s u b - l i n e  i t e m ,  w e  i n c l u d e  f u n d s  t o  d e v e l o p  a small ram- 
jet t h a t  w i l l  be tested i f  i t  c a n  be s u c c e s s f u l l y  deve loped  
under  t h e  wing of an  X - 1 5 .  A s  a p a r t  of t h e  V/STOL program, 
w e  a r e  f l y i n g  a w i d e  v a r i e t y  of  c o n f i g u r a t i o n s  s u p p l i e d  t o  
u s  by t h e  Department  of  Defense  and a l s o  w e  are  working  
d i r e c t l y  w i t h  a number of  t h e  c o n t r a c t o r s .  

A i r c r a f t  n o i s e  r e d u c t i o n  s ta r t s  w i t h  a n o i s y  
e n g i n e ,  i f  you w i l l ,  and see what  c a n  be done  t o  c o n t a i n  
t h e  n o i s e .  
w e  are  working on a c o u s t i c a l  t r e a t m e n t  of t h e  d i s c h a r g e  

We a r e  working  on s o n i c  c h o k i n g  of t h e  i n l e t ,  
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d u c t s ,  w e  are a l s o  working on f l i g h t  p a t h  c o n t r o l  t o  see i f  
t h e  n o i s e  on t h e  ground can  be abated by coming i n  a t  h i g h e r  
g l i d e  a n g l e s .  The  q u i e t  e n g i n e  development  g e t s  more a t  t h e  
s o u r c e  of t h e  problem to  see what  c a n  be done  by making 
d e s i g n  m o d i f i c a t i o n s  of v a r i o u s  p a r t s  of t h e  e n g i n e  t h a t  w i l l  
n o t  s u b s t a n t i a l l y  affect  pe r fo rmance ,  b u t  w i l l  h a v e  a n  effect  
upon t h e  n o i s e .  T h i s  is work t o  be done  a t  L e w i s  C e n t e r .  

The Delta X-15 p r o v i d e s  f u n d i n g  fo r  a w i n g , c h a n g e  
c o n f i g u r a t i o n  on t h e  X - 1 5  by c h a n g i n g  t h e  wing s h a p e  and t h e n  
f l y i n g  i t .  W e  believe w e  c a n  o b t a i n  aerodynamic  and s t r u c t u r a l  
data  p o s s i b l y  up t o  Mach 8. 

The  F-111 a i r c r a f t ,  t h i s  i n c l u d e s  f u n d s  f o r  a n  
F-111 a i r c r a f t  b e i n g  l o a n e d  t o  u s  by t h e  A i r  Force f o r  work 
o u t  a t  o u r  f l i g h t  r e s e a r c h  c e n t e r .  T h i s  a i r c ra f t  i s  now a t  
t h e  c e n t e r .  

The F-106 a i r c r a f t  i s  n o t  a check o f  t h e  106  
i t s e l f ,  i t  i s  used  a s  a t e s t  bed. W e  have  a small  j e t  e n g i n e  
w i t h  a ce l l  t h a t  is  s i m i l a r  i n  i t s  i n l e t s  and e x h a u s t  t o  t h e  
SST and t h i s  w i l l  be f lown  unde r  t h e  F-106. 
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5 Now a few words abou t  t r a c k i n g  and data a c q u i s i t i o n .  
Obviously t h e  o p e r a t i o n s  w i l l  show an  i n c r e a s e  as w e  move 
i n t o  t h e  v e r y  e x t e n s i v e  f l i g h t s  f o r  Apol lo .  The equipment ,  
however, does  show a d e c r e a s e .  The equipment ,  h a l f  of t h a t  
i s  i n  s u p p o r t  o f  t h e  manned program, and w e  are p u t t i n g  i n t o  
a l l  of o u r  major s t a t i o n s  d u a l  un i form S-bands t h a t  w i l l  
p e r m i t  us t o  o p e r a t e  w i t h  t w o  s p a c e c r a f t  s i m u l t a n e o u s l y  a t  
S-bands 

Under o p e r a t i o n s ,  w e  i n c l u d e  o f  c o u r s e  manned space-  
f l i g h t  network.  
a i rcraf t  t h a t  are coming on l i n e .  We have  three 85-foot 
a n t e n n a  s y s t e m s ,  t e n  30-foot a n t e n n a  sys tems and  t h r e e  
85 - foo t  a n t e n n a  sys tems t h a t  are a backup mode used  p r i m a r i l y  
f o r  t h e  deep  space  n e t .  

Here w e  have f i v e  s h i p s ,  e i g h t  i n s t r u m e n t e d  

We'also i n c l u d e  t h e  s a t e l l i t e  ne twork ,  bo th  t h e  
e l e c t r o n i c  and  o p t i c a l ,  t h e  deep  n e t  o p e r a t e d  by J P L ,  
i n s t r u m e n t a t i o n  a t  Wallops and F l i g h t  Research. 

A l l  of o u r  communicat ion,  i n c l u d i n g  t h e  cos t  of t h e  
s a t e l l i t e s  i n  Telsat  and t h e  data p r o c e s s i n g  i n c l u d i n g  t h e  
r e a l  t i m e  c o n t r o l  of s p a c e  v e h i c l e s ,  as w e l l  as a n a l y s i s  of 
s c i e n t i f i c  data. 

Technology u t i l i z a t i o n ,  $5  m i l l i o n .  The p r imary  
o b j e c t i v e s  are t o  e s t a b l i s h  e f f e c t i v e  sys t ems  f o r  e v a l u a t i o n ,  
i d e n t i f i c a t i o n ,  and new s c i e n t i f i c  and e n g i n e e r i n g  knowledge 
i n  t h e  NASA program and a lso t o  c a r r y  o u t ,  i f  you w i l l ,  a 
r ev iew of t h e  s u c c e s s  w i t h  which w e  are  c a r r y i n g  t h i s  o u t  
and t o  c a r r y  o u t  e x p e r i m e n t s  w i t h  new t e c h n i q u e s  before so 
do ing .  
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Page n i n e  shows a summary o f  c o n s t r u c t i o n  of 
f a c i l i t i e s  a t  each one o f  o u r  c e n t e r s .  I w i l l  d i s c u s s  t h i s  
b r i e f l y ,  s t a r t i n g  w i t h  page t e n .  

We show a t  Kennedy Space C e n t e r  $ 2 4 . 8  m i l l i o n ,  
1 6 . 6  o f  t h i s  i s  f o r  c o n t i n u i n g  c o n s t r u c t i o n  and o u t f i t t i n g  
o f  Launch Complex 3 9 .  T h i s  i n c l u d e s  a c t i v a t i o n  o f  t h e  
t h i r d  h i g h  bay  area i n  t h e  v e r t i c a l  assembly b u i l d i n g .  

We had a l s o  showing 5 . 7  f o r  a l t e r a t i o n  and 
r e h a b i l i t a t i o n  of Complexes 34  and 3 7 ,  r e p a i r s  need  t o  be 
made, r e p l a c e m e n t s  made and some r e n o v a t i n g  needs  t o  be  done. 

We show $2.3 m i l l i o n  f o r  a l t e r a t i o n s  t o  Launch 
Complex 1 7  r e s u l t i n g  from t h e  i n t r o d u c t i o n  o f  t h e  long  t a n k  
Delta, which i s  launched  from t h i s  f a c i l i t y .  

A t  t h e  Manned S p a c e c r a f t  C e n t e r  w e  are modi fy ing  
env i ronmen ta l  t e s t i n g  l a b  i n  two ways. We are p u t t i n g  
d o u b l e  man l o c k s  i n  Environmental  Chamber A f o r  s a f e t y  
r e a s o n s ,  and w e  are a l s o  improving t h e  s o l a r  s i m u l a t o r s  
i n  b o t h  Chambers A and B.  

The Jet  P r o p u l s i o n  Lab shows two i t e m s .  
b e l i e v e  it n e c e s s a r y  i n  these  c r i t i c a l  long-range  m i s s i o n s  
t o  have  s t a n d b y  power i n  t h e  case of any k i n d  of emergency 
s i t u a t i o n .  That i s  t h e  $ 1 . 9  m i l l i o n  i t e m .  And w e  also show 
$ 1 . 2  m i l l i o n  t o  add t o  t h e  space  f l i g h t  o p e r a t i o n  f a c i l i t i e s  
on Area 4 sys tem development and f o r  t e s t - o u t  t e s t  of a u t o -  
matic d a t a  p r o c e s s i n g  equipment b e f o r e  a c t u a l  i n t r o d u c t i o n  
i n t o  t h e  deep space  n e t .  

One, w e  

A t  Ames, two items o f  impor tance .  One, a s p a c e  
s c i e n c e  research l a b o r a t o r y ,  $ 2 . 2  m i l l i o n ,  where w e  w i l l  b e  
able t o  b r i n g  t o g e t h e r  t h e  s p a c e  s c i e n c e  d i v i s i o n  t h a t  h a s  
been r e s p o n s i b l e  f o r  t h e  P i o n e e r ,  f o r  example,  and t o  
c o n s o l i d a t e  t h e  research equipment there .  

We a l s o  show m o d i f i c a t i o n  t o  t h e  3.5 h y p e r s o n i c  wind 
t u n n e l  t h a t  w i l l  p e r m i t  u s  t o  go from 3500  Rankine t o  4500 
d e g r e e s  Rankine.  

E l e c t r o n i c  Research C e n t e r ,  w e  show a new l a b o r a t o r y  
f o r  q u a l i f i c a t i o n  and s t a n d a r d s  t y p e  work on components i n  
o r d e r  t o  g e t  a b e t t e r  hand le  on r e l i a b l e  components f o r  
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c u r r e n t  and f u t u r e  e l e c t r o n i c  sys tems.  

A t  L e w i s  i n  t h e  p a s t  w e  have  been r e n t i n g  3000 
acres i n  a b u f f e r  zone. The owner d o e s n ' t  want t o  r e n t  any 
l o n g e r  and w e  f e e l  i t  i s  n e c e s s a r y  t o  p r o c u r e  t h i s  a c r e a g e  
i n  o r d e r  t o  p r o t e c t  t h e  area where w e  are c a r r y i n g  o u t  t h e  
more haza rdous  work of t h e  L e w i s  C e n t e r .  

F i n a l l y  l e t  m e  s a y  t h e  phased  a r r a y  a n t e n n a  sys t em 
f o r  Go lds tone  i s  i m p o r t a n t  t o  t h e  S u n b l a z e r  program. I t  is 
h e r e  t h a t  t h e  s i g n a l s  fromthe S u n b l a z e r  w i l l  b e  r e c e i v e d .  

F i n a l l y  w e  show t h e  $ 3  m i l l i o n  f o r  f i n a l  d e s i g n  of 
f a c i l i t i e s  t h a t  may be p r e s e n t e d  i n  t h e  1 9 6 9  budge t ,  as w e l l  
as p r e l i m i n a r y  d e s i g n  of items t h a t  might  be  p r e s e n t e d  i n  t h e  
1 9 7 0  budge t .  

N o w  j u s t  a word o r  two a b o u t  manpower. On t h e  last 
page ,  page 1 3 ,  it shows t h e  manpower a t  a l l  of o u r  c e n t e r s  
a t  t h e  same l e v e l  i n  1968 as i n  f i s c a l  1 9 6 7  e x c e p t i n g  t h e  
E l e c t r o n i c  Research C e n t e r ,  which shows a n  i n c r e a s e  of 
3 0 0  p e r s o n n e l .  
growth of t h a t  c e n t e r  w e  need  t h e s e  p e o p l e .  

I n  o rder  t o  p e r m i t  u s  t o  c o n t i n u e  w i t h  t h e  

We also show an i n c r e a s e  of 1 0 0  a t  Langley.  T h i s  
i s  because  of t h e  load t h e y  are  c a r r y i n g  i n  a e r o n a u t i c s ,  as 
w e l l  as t h e  work  t h e y  have  been d o i n g  i n  Lunar O r b i t e r ,  as 
w e l l  as a r o l e  t h a t  w e  i n t e n d  t o  have  them p l a y  i n  t h e  
Voyager program. 

If you look  back a t  page 1 2 ,  and  r u n  down t h e  l i n e ,  
you see t h e r e  i s  an i n c r e a s e  o f  r o u g h l y  $ 2 4  m i l l i o n  f o r  
a d m i n i s t r a t i v e  o p e r a t i o n s  go ing  from 1 9 6 7  t o  1968. The 
major i n c r e a s e s  are  a t  Kennedy, where w e  show a n  i n c r e a s e  of 
6 . 9 ,  Manned S p a c e c r a f t  C e n t e r  , 2 . 7 ,  a n  i n c r e a s e  of 7.3 a t  
E l e c t r o n i c s  Research C e n t e r  and  4 . 9  a t  Langley C e n t e r .  

I n  v i e w  of  t h e  l o a d  t h a t  you a l l  know i s  b e i n g  
carr ied o u t  a t  these  c e n t e r s ,  i n  view of what  I have s a id ,  
I t h i n k  t h e  r e a s o n  f o r  t h i s  can  be d i s c e r n e d .  

Looking a t  t h e  a d m i n i s t r a t i v e  o p e r a t i o n s  budget  i n  
t o t o ,  you  f i n d  t h a t  t h e  i n c r e a s e s  are r e a l l y  i n  t w o  p r imary  
areas.  One, s a l a r y  i n c r e a s e ,  due  i n  p a r t  t o  a n  i n c r e a s e d  
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number of p e o p l e ,  and i n  p a r t  t o  i n c r e a s e s  i n  i n d i v i d u a l  
salaries,  and s e c o n d l y ,  i n  t h e  i n c r e a s e d  r e q u i r e m e n t  f o r  
d a t a  p r o c e s s i n g  equ ipmen t ,  b o t h  i t s  lease and i t s  p u r c h a s e .  

And t h i s  i s  a l l  I i n t e n d e d  t o  s a y  a b o u t  t h e  d e t a i l s  
of t h e  budge t .  I would l i k e  t o  a s k  M r .  Webb i f  h e  would l i k e  
t o  make a few remarks.  

WEBB: Lad ies  and gen t l emen ,  I know it i s  s o r t  of 
l a t e  and you have had a l o n g  day. I w i l l  n o t  t a k e  more t h a n  
two o r  t h r e e  minu tes  t o  t r y  t o  s e t  t h i s g r o g r a m  af t h e  Nat ional  
A e r o n a u t i c s  and Space A d m i n i s t r a t i o n  i n t o  a l i t t l e  p e r s p e c t i v e  
i n s o f a r  as t h e  P r e s i d e n t ' s  t o t a l  budget  i s  concerned .  

I would l i k e  t o  p o i n t  o u t  t o  you t h a t  i f  you w i l l  
examine a t  page 1 9  of t h e  budget  message i t s e l f  you w i l l  f i n d  
t h a t  t h e  P r e s i d e n t  men t ions  t h e  i n c l u s i o n  o f  t h e  n u c l e a r  s p a c e  
r o c k e t  and p r o t o t y p e  s u p e r s o n i c  a i r  t r a n s p o r t  i n  h i s  c o n t i n g e n c y  
f u n d s  . 

I f  you t u r n  on o v e r  t o  page 21, t h e n ,  t h e  specific 
s e c t i o n  on s p a c e  r e s e a r c h  and t e c h n o l o g y  i n d i c a t e s  t h e  
P r e s i d e n t ' s  view i n  t h e s e  words ,  " I n  1 9 6 1  t h i s  n a t i o n  
r e s o l v e d  t o  s e n d  a manned e x p e d i t i o n  t o  t h e  moon i n  t h i s  
decade. Much h a r d  work r ema ins  and many o b s t a c l e s  must s t i l l  
be  overcome b e f o r e  t h a t  g o a l  i s  m e t .  Y e t  i n  t h e  l as t  f e w  

beyond o u r  o r i g i n a l  o b j e c t i v e  and s e t  o u r  c o u r s e  f o r  t h e  more 
d i s t a n t  f u t u r e .  Indeed"  -- and t h e s e  are t h e  P r e s i d e n t ' s  
words * I - -  w e  have  no  a l t e r n a t i v e  u n l e s s  w e  wish  t o  abandon 
t h e  manned s p a c e  c a p a b i l i t y  t h a t  w e  have  c r e a t e d . "  

years w e  have nnfirrnnccnd y L v 6 L " w w - -  far enc?ugh tha t  we must now look 

Two more p a r a g r a p h s .  " T h i s  budget  p r o v i d e s  f o r  t h e  
i n i t i a t i o n  of an e f f e c t i v e  fo l low-on t o  t h e  manned l u n a r  
l a n d i n g .  We w i l l  e x p l o r e  t h e  moon. We w i l l  l e a r n  t o  l i v e  
i n  s p a c e  f o r  months a t  a t i m e .  O u r  a s t r o n a u t s  w i l l  conduc t  
s c i e n t i f i c  and  e n g i n e e r i n g  e x p e r i m e n t s  i n  s p a c e  t o  enhance  
man's  m a s t e r y  of t h a t  envi ronment .  

"The Surveyor  and O r b i t e r  p r o j e c t s ,  i n  pho tograph ing  
t h e  moon, have  demons t r a t ed  d r a m a t i c a l l y  t h e  v a l u e  o f  unmanned 
S p a c e c r a f t  i n  i n v e s t i g a t i n g o t h e r  o b j e c t s  i n  t h e  s o l a r  sys tem.  
A c c o r d i n g l y  w e  are p r o c e e d i n g  w i t h  t h e  development  of  the  
Voyager sys t em f o r  a n  unmanned l a n d i n g  on Mars i n  1 9 6 3 .  W e  



w i l l  a l s o  c o n t i n u e  o t h e r  unmanned i n v e s t i g a t i o n s  n e a r e r  t h e  
e a r t h  I' 

I t h o u g h t  you might  l i k e  t o  have t h o s e  r e f e r e n c e s  
t o  t h e  s p e c i f i c  language .  

I n  r e c e n t  y e a r s ,  he  p o i n t s  o u t ,  t h e  work on t h e  
n u c l e a r  r o c k e t  p r o p u l s i o n  t e c h n o l o g y  h a s  g i v e n  i n d i c a t i o n s  
enough t h a t  w e  s h o u l d  d e c i d e  whe the r  t o  g o  ahead  and  t h a t  
t h i s  money i s  i n  t h e  b u d g e t ,  i n  case a d e c i s i o n  i s  a f f i r m a t i v e .  

Then he adds  t h e s e  words ,  "These new v e n t u r e s  are 
t h e  r e s u l t  of c a r e f u l  p l a n n i n g  and s e l e c t i v i t y .  We are n o t  
do ing  e v e r y t h i n g  i n  s p a c e  t h a t  we are t e c h n o l o g i c a l l y  c a p a b l e  
of doing .  R a t h e r ,  w e  are choos ing  t h o s e  p r o j e c t s  t h a t  g i v e  
u s  t h e  g r e a t e s t  r e t u r n  on o u r  i n v e s t m e n t . "  

N o w ,  i f  I c o u l d  j u s t  g i v e  you one word of my own 
v iew,  I b e l i e v e  t h a t  on t h i s  budget  w e  can  b u i l d  a n  e x c e l l e n t  
f o u n d a t i o n  f o r  t h e  work t h a t  w e  as a n a t i o n  w i l l  need  t o  d o  
i n  1 9 7 0  and  beyond. 

I b e l i e v e  i t  i s  a b a l a n c e d  program t h a t  makes t h e  
b e s t  u s e  of t h e  r e s o u r c e s  t h a t  w e  have  c r e a t e d  s i n c e  1 9 5 8 .  
I b e l i e v e  it i n c l u d e s  t h o s e  i t e m s  t h a t  e n a b l e  t h e  Congress  
and  t h e  c o u n t r y  t o  c l e a r l y  see and  j u d g e  t h e  i s s u e s  which 
are b a s i c  t o  o u r  f u t u r e  i n  s p a c e .  

I b e l i e v e  i t  assumes s u c c e s s .  Tha t  i s ,  t h a t  it i s  
a minimum budge t  f o r  t h e  work t h a t  i s  r e q u i r e d  and  does  n o t  
p r o v i d e  f o r  losses  of s t a g e s  o r  f o r  unexpec ted  c a t a s t r o p h e s  
s u c h  as are a lways  a p o s s i b i l i t y  i n  t h i s  program. 

N o w ,  f i n a l l y ,  I b e l i e v e  t h a t  t h i s  budge t  i n d i c a t e s  
t h a t  t h e  P r e s i d e n t  knows o r  b e l i e v e s  t h a t  w e  have  p roven  i n  
t h e  N a t i o n a l  A e r o n a u t i c s  and  Space  A d m i n i s t r a t i o n  t h a t  t h e  
s p a c e  c a p a b i l i t y  of t h i s  n a t i o n  c a n  be  d e v e l o p e d ,  t h a t  t h i s  
job he i s  p u t t i n g  i n  t h i s  budge t  c a n  be  done ,  and  I b e l i e v e  
i t  i n d i c a t e s  c l e a r l y  t h a t  he  b e l i e v e s  i k  i s  i m p o r t a n t  t h a t  
w e  c o n t i n u e  t o  d e v e l o p  o u r  n a t i o n a l  s p a c e  c a p a b i l i t y .  

N o w ,  w i t h  r e s p e c t  t o  manpower, I would l i k e  t o  add  
one word t o  what D r .  Seamans h a s  s a i d .  I n  t h e  t h i r d  q u a r t e r .  
of FY 1 9 6 6  o u r  manpower a p p e a r s  t o  h a v e  peaked  somewhat lower 
t h a n  we had p r e v i o u s l y  e s t i m a t e d .  We t h o u g h t  it would b e  up 
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t o  a b o u t  4 6 0 , 0 0 0 .  I t  a c t u a l l y  peaked o u t  a t  4 2 0 , 0 0 0 .  I t  
i s  down. I t  w i l l  be down by t h e  end of t h i s  f i s ca l  y e a r .  
Well, i t  i s  down now by more t h a n  60,000 from t h a t  peak ,  
and by n e x t  J u l y  1 it w i l l  be down a n o t h e r  25,000 from t h e  
p r e s e n t .  And i n  t h i s  1968 budget  t h a t  Dr. Seamans h a s  
d e s c r i b e d  f o r  you, i t  w i l l  go down a n o t h e r  4 0 , 0 0 0 .  So i n  
two y e a r s '  t i m e  t h e r e  w i l l  be  between 1 2 5 , 0 0 0  and 1 3 0 , 0 0 0  
p e o p l e  e x t r u d e d  from t h i s  program and w e  w i l l  end  1968 
unde r  our p r e s e n t  estimates a t  a l e v e l  of a b o u t  2 9 0 , 0 0 0 .  
That  i s  a b o u t  a o n e - f o u r t h  t o  a o n e - t h i r d  r e d u c t i o n  i n  t h o s e  
two y e a r s .  

N o w ,  i n  t h e  s p e c i a l  a n a l y s i s  s e c t i o n  of t h e  budget  
t h e r e  are a c o u p l e  of items t h a t  I t h i n k  may be  i m p o r t a n t  
f o r  p e r s p e c t i v e .  If you w i l l  t u r n  t o  page 123, S p e c i a l  
A n a l y s i s  I ,  which c o v e r s  F e d e r a l  r e s e a r c h ,  development and 
r e l a t e d  programs,  you w i l l  f i n d  t h e  F e d e r a l  o b l i g a t i o n s  f o r  
r e s e a r c h  and  development are e s t i m a t e d  a t  $ 1 7 . 3  b i l l i o n  i n  
1968 ,  which i s  down $ 2 0 0  m i l l i o n  from t h e  1 9 6 7  estimate of 
17.5.  

E x p e n d i t u r e s  w i l l  go up somewhat, from $16.5 b i l l i o n  
i n  1 9 6 7  t o  1 7 . 1  i n  1968. 

Now,  a v e r y  i m p o r t a n t  estimate t h a t  re la tes  t o  NASA's 
work i s  i n  the  f o u r t h  pa rag raph  on t h i s  page.  The a n a l y s i s  
from t h e  P r e s i d e n t ' s  o f f i c e ,  t h e  Budget Bureau,  s a y s  t h i s  
''research and  development  i n  t h e  F e d e r a l  Government i s  
s u p p o r t e d  t o  advance major governmenta l  f u n c t i o n s  which 
r e q u i r e  a h i g h  l e v e l  o f  t e c h n i c a l  s u p p o r t  such  as n a t i o n a l  
d e f e n s e ,  s p a c e  e x p l o r a t i o n ,  u t i l i z a t i o n  of atomic ene rgy  
and  t h e  improvement of p u b l i c  h e a l t h , "  and these words,  "To 
a growing  e x t e n t  r e s e a r c h  a lso i s  b e i n g  p e r s u e d  i n  t h e  c o n t e x t  
of soc ia l  problems,  such  as e d u c a t i o n ,  t r a n s p o r t a t i o n  and 
u r b a n  l i f e .  A good d e a l  of work i s  b e i n g  done t o  t r a n s l a t e  
what  w e  have  been a b l e  t o  accompl ish  i n  t h e s e  v e r y  complex 
s y s t e m s  i n t o  t h o s e  areas. '' 

Turn ing  t o  page 125 ,  you w i l l  f i n d  Table 1-1, which 
shows t h a t  o u t  of a t o t a l  of $10,195,000 f o r  development  f o r  
t h e  F e d e r a l  Government, the  budget  b r e a k s  it down i n t o  two 
s e c t i o n s  and  NASA has $3.5 b i l l i o n  o u t  o f  1 0 . 1 ,  a b o u t  one- 
t h i r d ,  and o u r  development  o b l i g a t i o n s  are g o i n g  down. We 
h a v e  gone down from $3.7 b i l l i o n  i n  1966 t o  $3.5 b i l l i o n  i n  
1968.  
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Turn t o  t h e  e x p e n d i t u r e s  f o r  r e s e a r c h  and you f i n d  
j u s t  t h e  o p p o s i t e .  
from $1.3 b i l l i o n  i n  1 9 6 6  t o  1 . 5  i n  1 9 6 8 ,  and t h e  t o t a l  I n  
1 9 6 8  i s  a b o u t  o n e - f o u r t h  of t h a t  of t h e  Government. 

NASA's o b l i g a t i o n s  f o r  research go  up 

But a v e r y  i m p o r t a n t  f i g u r e ,  p e r h a p s  t h e  most 
i m p o r t a n t  one here, i s  found on t h e  n e x t  page ,  1 2 7 ,  Table  
1-3, which shows t h a t  NASA's o b l i g a t i o r s  f o r  basic r e s e a r c h  
have gone up from $598 m i l l i o n  i n  1 9 6 6  t o  $858 m i l l i o n  i n  
1 9 6 8 ,  and t h a t  NASA, u n d e r  t h i s  budge t  i n  1 9 6 8 ,  w i l l  be 
spending  abou t  o n e - t h i r d  o f  t h e  t o t a l  f u n d s  o f  t h e  Federa l  
Government f o r  basic r e s e a r c h .  

L a s t l y ,  t h e  f a c i l i t i e s  f o r  research, page 1 2 8 ,  show 
t h a t  o u r  o b l i g a t i o n s  are g o i n g  down from $ 2 7 7  m i l l i o n  t o  
$95 m i l l i o n .  That  i s  f a c i l i t i e s  f o r  r e s e a r c h  and development .  

I t h i n k ,  l a d i e s  and gen t l emen ,  t h o s e  are some of t h e  
p r o s p e c t i v e  items you might  want t o  c o n s i d e r  as you d e c i d e  
how you w i l l  p o r t r a y  t h i s  budget  t o  y o u r  v a r i o u s  a u d i e n c e s .  

Thank you v e r y  much. 
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DB#6 SCHEER: We are open f o r  q u e s t i o n s  t o  Mr. Webb 
mbbl o r  Dr. Seamans. 

WEBB: O r  D r .  Mueller o r  D r .  Newell o r  D r .  Mac 
Adams o r  M r .  Buckley.  These are t h e  f o u r  program managers 
under  which t h i s  work i s  done. 

QUESTION: E a r l y  i n  y o u r  d i s c u s s i o n ,  D r .  Seamans, 
you mentioned some of t h e  o p e r a t i o n s  or p l a n s  f o r  Apo l lo  
a p p l i c a t i o n  -- you mentioned t h e  t e l e s c o p e  and t w o  or 
t h r e e  o t h e r  items, i n c l u d i n g  someth ing  t o  which you pave 
t h e  c u b i c  f e e t ,  and I d i d n ' t  g e t  it down. Can you r e p e a t  
i t ?  

SEAMANS: I was r e f e r r i n g  t h e r e  t o  t h e  1 0 , 0 0 0  
c u b i c  f ee t  t h a t  w i l l  be a v a i l a b l e  i n  what w e  c a l l  t h e  
workshop. T h i s  i n v o l v e s  t h e  use  o f  t h e  S-IVB s t a g e ,  a f t e r  
w e  g e t  i n t o  o r b i t ,  and  t h i s  s t a g e  w i l l  be p r e s s u r i z e d ;  i t  
w i l l  have  an a i r  l o c k ,  and t h e  a s t r o n a u t s  w i l l  b e  a b l e  t o  
use  it f o r  e x p e r i m e n t a l  p u r p o s e s .  

QUESTION: Have you d e f i n e d  any m i s s i o n s  f o r  
t h e  first Apo l lo  a p p l i c a t i o n ' s  hardware t h a t  you  are fund-  
i n g  i n  t h i s  budge t?  

SEAMANS: Yes, we have worked o u t  t h e  m i s s i o n s  
f o r  t h e  immediate program, and it miEht be w e l l  for D r .  
Mue l l e r  t o  s a y  a few words about  t h a t .  

MUELLER: I n  terms of t h e  f i r s t  Apo l lo  aDpl i -  
c a t i o n ,  i f  you are  t h i n k i n g  of  t h e  use  of t h e  a l t e r n a t e  
Apo l lo  m i s s i o n s ,  t h e n ,  y e s ,  t h e  a i r  lock  i s  t h e  f i r s t  of 
t h e s e ,  and  t h a t  w i l l  be  flown somewhere i n  t h e  middle  of 
1968, t h e  mid h a l f ,  i f  you w i l l .  

QUESTION: Calendar  ' 6 8? 

MUELLER: Yes. And t h e  n e x t  w i l l  b e  t h e  Apo l lo  
t e l e s c o p e  model, t h e  s o l a r  o b s e r v a t o r y ,  and t h a t  w i l l  be  
t o w a r d s . t h e  end  o f  1 9 6 8  or e a r l y  i n  1 9 6 9 .  

QUESTION: I f  t h e y  d i d n ' t  go as a l t e r n a t e  Apol lo ,  
you would u s e  t h e  hardware t h a t  you are fund ing  f o r  Apol lo  
a p p l i c a t i o n ?  

MUELLER: E x a c t l y .  
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mbb2 QUESTION: I f  t h e y  d i d  go as a l t e r n a t e  A p o l l o ,  
have you any backup programs y e t  d e f i n e d  f o r  t h e  hardware  
you are a c q u i r i n g ?  

MUELLER: I n  p a r t i c u l a r  t h e  p l a n s  are  t o  u t i l i z e  
t h e  a i r  lock  workshop and t h e  s o l a r  o b s e r v a t o r y  d u r i n g  
' 6 9  by r e v i s i t i n g  i t ,  and t h i s  of c o u r s e  t h e n  does  n o t  
r e q u i r e  t h e  implementa t ion  of new hardware u n l e s s  someth inp  
goes wrong w i t h  i t .  

WEBB: I t h i n k  you ought  t o  s a y  one more word 
about  t h a t ,  because  t h i s  budge t  makes t h e  t r a n s i t i o n  from 
t h e  time when w e  had  t o  count  on s e n d i n p  up t h i n e s ,  and 
u s i n g  them once ,  t o  where w e  e x p e c t  b a s i c a l l y  t o  p a r k  l a r g e  
sys tems i n  o r b i t  and g.0 back and u s e  them t i m e  a f t e r  t ime.  
The work e x p e c t e d  u n d e r  t h i s  budget  cou ld  n o t  be accompl ished  
unde r  t h e  t r a d i t i o n a l  p a t t e r n s  of p r e v i o u s  y e a r s .  I t  can 
on ly  be accompl ished  i n  some new way l i k e  t h i s .  

MUELLER: I g u e s s  t h a t  i s  a Rood p o i n t  - -  

WEBB: That  i s  what h e  t o l d  t h e  P r e s i d e n t  h e  c o u l d  
do. 

MUELLER: You know w e  g e t  s o  e n g r o s s e d  w i t h  
t h e s e  t h i n g s ,  w e  d o n ' t  r e c o g n i z e  w e  r e a l l y  are t a k i n g  a 
r a t h e r  major s t e p .  And i t  i s  p o s s i b l e  t o  l i v e  w i t h i n  a 
r e l a t i v e l y  r e s t r i c t e d  A p o l l o  a p p l i c a t i o n s  b u d g e t ,  b e c a u s e  
w e  are t a k i n g  advantape  of t h e  f a c t  t h a t  w e  can make m u l t i -  
p l e  use  of hardware .  

QUESTION: Would you t e l l  us  a l i t t l e  a b o u t  t h e  
f e r r y  s e r v i c e  t h a t  you i n t e n d  t o  s e t  up f o r  t h e  r e - s u p p l y  
and re-manning of t h e s e  v e r y  l o n g  d u r a t i o n  m i s s i o n s ?  

MUELLER: B a s i c a l l y  w e  p l a n  t o  u s e  t h e  command 
and s e r v i c e  module on t h e  S a t u r n  1 " f o r  t h o s e  m i s s i o n s  i n  
lower e a r t h  o r b i t .  And t o  c a r r y  up a l o n g  'on t h e  same f l i g h t  
t h e  expendab les  f o r  t h e  d u r a t i o n .  I t  would seem t h a t  
t h e r e  i s  an adequa te  pay load  c a p a b i l i t y  t h e r e  t o  c a r r y  b o t h  
t h e  expendab les  and t h o s e  a d d i t i o n a l  e x p e r i m e n t s  t h a t  are 
wor thwhi le  c a r r y i n g  up f o r  t h e  use  of t h e  a i r  l o c k  workshop 
and s o l a r  o b s e r v a t o r y .  

QUESTION: T y . p i c a l l y ,  j u s t  t o  fo l low up ,  i f  I 
migh t ,  t h e  P r e s i d e n t  men t ions  f l i g h t s  of a y e a r ' s  d u r a t i o n .  
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T y p i c a l l y  how l o n g  w o u l d  a crew go up f o r ,  and how much of 
a r e - supp ly  would t he re  be from ground up t o  lower e a r t h  
o r b i t  i n  t h e  c o u r s e  of a one -yea r  m i s s i o n ?  

MUELLER: Our p l a n n i n g  i s  n o t  comple te .  We are 
t h i n k i n g  i n  terms though of a three-months  r e - supp ly  v e n t u r e ,  
a l t h o u g h  i n  g e n e r a l  w e  would l i k e  t o  e x t e n d  o u r  unde r s t and-  
i n g  of what t h e  e f f e c t s  of long  d u r a t i o n  f l i g h t  a r e  on t h e  
crews, and s o  w e  would a n t i c i p a t e  a t  least  some of t h e  crew 
members s t a y i n g  up f o r  a yea& 

WEBB: I t h i n k  you ought  t o  p o i n t  o u t ,  George,  
t h a t  t h e  b a s i c  s i t u a t i o n  h e r e  i s  t h a t  w e  are s t a h f l i z i n g  
a t  a r a t e  of p r o d u c t i o n  o f  e i g h t  S a t u r n s  a y e a r ,  f o u r  of 
t h e  l i t t l e  ones ,  f o u r  of t h e  b i p  o n e s ,  and w e  w i l l  c o n t i n u e  
t o  u s e  t h o s e  t o  deve lop  i n c r e a s e d  c a p a b i l i t y ,  and t h e  
A p o l l o  hardware  w i l l  f l y  on t h e s e  rockets  i n  t h e  bes t  
p o s s i b l e  p a t t e r n  t h a t  w e  can  deve lop  t o  c o n t i n u e  t o  e x t e n d  
t h i s  c a p a b i l i t y .  There i s  no p l a n  a t  t h i s  moment t o  
immedia te ly  go  up t o  a one-year  c a p a b i l i t y  w i t h  p r e s e n t  
equipment ,  b u t  t o  deve lop  t h e  k i n d  o f  e x p e r i e n c e  t h a t  w i l l  
p e r m i t  us  i n  t h e  f u t u r e ,  u s i n g  t h e s e  S a t u r n s  w e  w i l l  b e  
p r o d u c i n g ,  t o  do  t h i s .  

QUESTION: The $ 1 0  m i l l i o n  f o r  t h e  B-70, D r .  
Seamans, wha t  f r a c t i o n  o f  t h e  B-70 w i l l  NASA own? 

SEAMANS: A s  you probab ly  know, t h e  development 
of t h e  B-70 w a s  f i n a n c e d  by t h e  Department o f  Defense.  
We i n  NASA have  been f u n d i n p  f o r  i n s t r u m e n t a t i o n  f o r  t he  
B-70 program, t h a t  i s  t h e  only  hardware i n v o l v e d  t h a t  h a s  
come o u t  of o u r  budge t .  The $ 1 0  m i l l i o n  f u n d i n g  h a s  added 
t o  i t  f u n d i n g  from t h e  Department of Defense t h a t  i s  
p r i m a r i l y  used  f o r  f u e l  and f o r  t h e  v a r i o u s  k i n d s  of s p e c i a l  
i n s t r u m e n t s  t h a t  have  t o  be added ,  and f o r  t h e  da t a  p r o c e s s -  
i n g  afterwards.  I t  i s  p r i m a r i l y ,  however ,  o p e r a t i o n a l  
f u n d i n g .  

QUESTION: How much t i m e  w i l l  NASA f l y  i t ,  rough ly?  

SEAMANS: There won ' t  be NASA f l i g h t s  and DOD 
f l i g h t s .  They are g o i n g  t o  be NASA-DOD f l i g h t s .  So w e  
w i l l  be d i r e c t l y  i n v o l v e d  i n  a l l  of t h e  f l y i n g  of t h e  B-70, 
s t a r t i n g  n e x t  f i s c a l  y e a r .  

QUESTION: W i l l  somebody e l a b o r a t e  on t h e  d e c i s i o n  
t o  p h a s e  o u t  s o l i d  f u e l  r o c k e t s ?  
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SEAMANS: I believe that I did cover this in my 
presentation by saying that we have viewed the solid program 
as a technological development, We didn't know when we 
started a great deal about ways and means for casting the 
solids, for developing the nozzles. We didn't know you 
could take care of the temperature problems, the pressure 
problems. We now have had two good flights, We have a 
third one to go which will get us up to very high thrust 
levels. 

We believe that now we have laid the groundwork 
so that at some subsequent time if there should be a decision 
to build a new launch vehicle, where the large solid might 
be, say, the first stage, why we could then proceed on a 
time scale that would be compatible with integration with 
the second stage. 

We believe that ultimately there may be a launch 
vehicle that uses the large solid in clusters, or first 
stage. We believe again the technology is far enough along 
that we could plan such projects in the future without the 
technology being a stumbling block. As a consequence, we 
feel that since there is no approved mission in site that 
uses the 2 6 0  inch solid, that we should terminate the 
effort and not carry the additional expenses along in 
fiscal ' 6 8 .  

WEBB: Now there is one other factor, ladies and 
gentlemen: With a production rate of four Saturn Vs per 
year established in this budget, the decision as to how 
to get heavier payloads in orbit would come with the nuclear 
stage riding on the first stage of the Saturn V in the 
nearest time period, that is, before we would develop 
another first stage to leave the ground. 

So you do see here a capability under consideration 
and in the contingency funds of the President to add a nuclear 
stage as a third stage on a Saturn V. 
substantial increases in the Saturn V capability and appears 
to be a better way to spend our funds, that is, to maintain 

That would give us 
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the 
the 

production rate on the Saturn V and look carefully into 
nuclear stage to get our heavier payloads. 

QUESTION: Mr. Webb, we were given to understand 
at the AEC briefing a few hours ago that there was no vehicle 
money involved in these nuclear contingency funds. 

WEBB: That is right. But you have a good deal of 
work to do with a 5,000 megawatt reactor and Nerva I1 even 
before you come to design and contract for the flight stage. 
The funds there are to proceed at an expeditious rate to 
get to a point where you can go to a split stage. 

QUESTION: Mr. Webb, do you have any projections 
on industry employments beyond this 290,000 at the end of 
' 6 8 ?  

WEBB: No, my assumption is we are going to have 
a great many issues brought up, and I hope we will have a 
thorough consideration and debate and when we come out of 
this Congress, I think that will be time enough to make 
further projections. 

QUESTION: How far in the future can you project 
this eight Saturn launching, how far in the future, and 
could I get a check-out again on the $263,700 appropriated 
for-- 

WEBB: The 1968 budget includes the money to 
start the actions to stabilize eight Saturns a year, four 
of the Saturn I-B, four of the Saturn Vs. We will not be 
buying four a year in the period immediately after the 
present fifteen Saturn Vs. We will buy enough to stablize 
the rate of production and launching at eight per year. 
So I think you cannot establish any extended period for 
this until we get through Congress and find out if they 
will accept this recommendation of eight per year. 

SEAMANS: I might add to that when we funded our 
launch vehicles, you did not fund a l l  of the funds in any 
one year. W? fund for that obligational authority we need 
that one year. Hence we are buying, with the $263 million 
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you ment ioned ,  p a r t s  o f  a v a r i e t y  of v e h i c l e s  which I men- 
t i o n e d  i n  my t a l k .  

QUESTION: Is  t h a t  S a t u r n  Vs Nerva combina t ion  you 
j u s t  d e s c r i b e d  e q u a l  t o  a manned Mars m i s s i o n ?  Is it enough 
f o r  a manned Mars mis s ion?  

WEBB: Yes. The estimates are  a t  t h e  p r e s e n t  t i m e  
t h a t  you cou ld  make a Mars Fly-by a t  l e a s t  w i t h  t h e  n u c l e a r  
s t a g e  r i d i n g  on t h e  S a t u r n  V .  With some u p - r a t i n g  of t h e  
S a t u r n  V ,  which as you know i s  a lways  a p o s s i b i l i t y  i n  
t h e s e  as we learn t o  f l y  t h e s e  v e h i c l e s ,  t h e r e  is a p o s s i -  
b i l i t y  of a manned -- maybe I b e t t e r  let: you say t h a t ,  Bob. 

Is t h e r e  any  p o s s i b i l i t y  of a man l a n d i n g  o r  n o t ?  

SEAMANS: It does  n o t  l o o k  as  +hough t h e r e  would be .  

QUESTION: Could you g i v e  m e  a few more d e t a i l s  
on t h e  S-IV-B you want t o  remodel  i n t o  a workshop, how much 
money you have i n  t h e  b u d g e t ,  how many u n i t s  you would buy 
and i s  Douglas go ing  t o  c o n t i n u e  as t h e  c o n t r a c t o r  f o r  t h a t ?  

SEAMANS: Douglas i s  t h e  c o n t r a c t o r  f o r  t h e  S-IV-B. 
We have  McDonald, who w a s  t h e  c o n t r a c t o r  on t h e  a i r  l o c k .  
I t  a p p e a r s  t h i s  w i l l  be even  more c l o s e l y  c o o r d i n a t e d  i n  
t h e  f u t u r e .  And I d o n ' t  have  t h e  b reak -ou t  of t h e  f u n d s  
w i t h  m e  h e r e  t o  t e l l  you e x a c t l y  what p a r t  of t h e  j ob ,  
how m a n y d  t h e s e  are i n c l u d e d  i n  t h e  $ 1 4 0  m i l l i o n ,  e x c e p t  
t o  add t o  what D r .  M u e l l e r  s a i d ,  t h a t  w e  are  g o i n g  t o  con- 
t i n u e  u s i n g  t h i s  hardware i n  o r b i t  f o r  p r o t r a c t e d  p e r i o d s  
of t i m e  as soon as w e  c a n ,  b u t  w e  have  t o  work our way i n t o  
it. 

MUELLER: I can  g i v e  you a t  least  p a r t  of t h e  
answer .  The a i r  l o c k  i t s e l f ,  t h a t  i s  j u s t  t h e  b a s i c  a i r  
l o c k  wi thou t  t h e  p r o v i s i o n s  f o r  e x p e n d a b l e s ,  power s u p p l y  

d s o  o n ,  i s  abou t  $ 1 0  m i l l i o n .  Now t h e r e  are t h r e e  of 
t h e s e  contempla ted  i n  t h e  budge t .  
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QUESTION: I would like to come back to Rudy's 
subject, if I may. You have expenditures going down, you 
have somewhere around 120,000 fewer people working on these 
programs at the end of this. We have got NASA personnel 
going up by 400. Why does it take 400 more people to oversee 
the work of 120,000 fewer people? 

WEBB: You have got a tremendous amount of equipment 
that has come out of the work of over 400,000 people flowing 
toward our installations where many of the environmental test 
facilities and the final proof of concept work is done, and 
then parts of that only will flow on to the Cape for launch. 
A great deal of work has been done by a large number of people 
on equipments to prove all you need to know to make a flight 
article. 

Now our work load in NASA is increasing very much 
as a result of this flow. 
is going up by something like 8 percent a year. 
sense we are getting caught in a very tight squeeze here. 
We have a very real problem to maintain enough capability 
with 35,000 people to handle this very, very large operation. 

The cost per scientist or engineer 
So in a 
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SEAMANS: I n  a d d i t i o n ,  w e  are working more and  
more w i t h  o t h e r  a g e n c i e s ,  and w i t h  t h e  p r i v a t e  s e c t o r .  We 
are working,  as I mentioned,  w i t h  FAA on s u c h  t h i n g s  as 
s u p e r s o n i c  t r a n s p o r t  and  n o i s e  abatement  We are working 
more and more w i t h  Commerce, n o t  j u s t  i n  meteoro logy ,  b u t  
i n  o t h e r  areas. We are working w i t h  I n t e r i o r ,  w i t h  
A g r i c u l t u r e ,  w i t h  AEC, w e  have e x t e n s i v e  c o o r d i n a t i o n  
w i t h  DOD; w e  are working w i t h  Comsat. And t h i s  t a k e s  a good 
many p e o p l e  and f a i r l y  s i z e a b l e  numbers of peop le  t o  do t h i s  
e f f e c t i v e l y .  

QUESTION: What i s  happening  t o  y o u r  t r a d i t i o n a l  
80 p e r c e n t  o f  y o u r  money s p e n t  w i t h  i n d u s t r y ?  W i l l  w e  
f i n d  a s h i f t  i n  t h a t  f i g u r e  now? 

SEAMANS: Tha t  w i l l  s h i f t .  I t  h a s  been s l i g h t l y  
o v e r  9 0  p e r c e n t ;  i t  w i l l  come down t o  t h e  o r d e r  of 85 
p e r c e n t .  

WEBB: Bear i n  mind 300 of t hese  peop le  go t o  
t h e  e l e c t r o n i c  r e s e a r c h  c e n t e r  t o  b u i l d  i t  up from 700  t o  
a thousand .  But t h i s  i s  a new k i n d  o f  u n d e r t a k i n g ,  t o  do  
i n  e l e c t r o n i c s  much of wha t  w e  have done i n  h i g h  t e m p e r a t u r e  
w o r k  i n  p r o p u l s i o n ,  bas i c  research i n  e l e c t r o n i c s .  

QUESTION: I d i d n ' t  q u i t e  unde r s t and  you when you 
s a i d  t h e  t r a c k - o u t  costs of t h e s e  programs you have o u t l i n e d .  

SEAMANS: Run-out c o s t s ?  

QUESTION: I n e v e r  caugh t  t h e  f i g u r e .  Is  t h a t  
t h e  $5 b i l l i o n  l e v e l ?  

SEAMANS: No, i f  you l o o k  a t  t h e  proRram p l a n  f o r  
' 6 8  i t  i s  5 1 1 ,  and  t h e  n e x t  two y e a r s ,  '69 and ' 7 0  show run-  
o u t  c o s t s  between $ 5  and $5 .1  b i l l i o n ,  f a l l i n g  o f f  s l i g h t l y  
each  y e a r .  I d o n ' t  remember t h e  e x a c t  numbers.  I d o n ' t  
have t h e m  he re .  

WEBB: I f  you add  n o t h i n g  t o  t h e  c u r r e n t  programs 
t h a t  are now p u t  i n  t h e  ' 6 8  b u d g e t ,  i t  would t a k e  a l i t t l e  
o v e r  $ 5  b i l l i o n  t o  f i n a n c e  them. If you add a n y t h i n g  new, 
you have t o  go above t h a t  f i g u r e .  

QUESTION: Your downturn i n  Apollo spend ing  would 
p i ck  up t h e  s l a c k ?  
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MBB2 SEAMANS: Tha t  i s  correct .  We are t a k i n g  i n t o  
accoun t  t h e  run-out  cos t s  on Apo l lo ,  on a l l  of t h e  p r e s e n t  
unmanned programs,  as w e l l  as t h e  i n c r e a s i n g  cos ts  i n  
Apo l lo  a p p l i c a t i o n  and Voyager. 

QUESTION: What about  y o u r  new s t a r t s ?  I n  f u t u r e  
y e a r s ,  a r e n ' t  t h e y  go ing  t o  add a l o t  more t o  t h e  c o s t s ?  

SEAMANS: Tha t  i s  t h e  r e a s o n  t h e s e  run-out  
costs  are so  i m p o r t a n t ,  t h a t  even though t h e y  w i l l  i n -  
crease,  because  w e  are r e a c h i n g  t h e  c o n c l u s i o n  i n  some 
programs,  l i k e  w e  have just f i n i s h e d  Gemini, w e  w i l l  f i n i s h  
o u t  o t h e r  programs,  so  t h e  t o t a l  r e s o u r c e  r equ i r emen t  w i l l  
n o t  i n c r e a s e .  

QUESTION: So you are goinE t o  h i t  a p l a t e a u  
f o r  a number of y e a r s  t h e n ?  

SEAMANS: I t  h i t s  a p l a t e a u  a t  a b o u t  $5 b i l l i o n  
on t h e  basis of t h i s  program w e  are t a l k i n g  a b o u t .  Obvious ly  
i f  we start other  programs,  t h i s  c a u s e s  us  t o  go  o v e r  t h e  
$5  b i l l i o n .  

WEBB: If t h e  work D r .  Mue l l e r  i s  go ing  t o  do 
w i t h  Apo l lo  a p p l i c a t i o n  p roves  t h a t  a manned s p a c e  s t a t i o n  
c a r r y i n g  a crew o f ,  s a y ,  1 2 ,  i s  wor thwhi le  and needed ,  
t h e n  you w i l l  have t o  s t a r t  an-o ther  p r o j e c t  and t h i s  expense  
w i l l  have t o  be  added.  But as t h e  p r e s e n t  programs,  l i k e  
A p o l l o ,  run  down, t h e s e  new ones  w i l l  come up and  s t a b i l i z e ,  
u n t i l  you add  some new p r o j e c t s  i n  f u t u r e  y e a r s .  

QUESTION: H o w  many new S a t u r n s  a re  i n  t h i s  budge t?  
Could you d e s c r i b e  t h e  f i r s t  f l i p h t  of S a t u r n  V i n  1 9 7 1  unde r  
t h e  Apol lo  a p p l i c a t i o n s  program? 

SEAMANS: I i n d i c a t e d  i n  t h i s  budge t  w e  make a 
major commitment, b u t  t h a t  is n o t  f u l l  f u n d i n g ,  and a l a r g e  
p e r c e n t  of t h e  funds  f o r  I V  i s  I B ' s  and two command and 
s e r v i c e  modules and l o n g  l e a d  i tems f o r  t h r e e  a d d i t i o n a l  
I B ' s  and two S a t u r n  V's and t h r e e  command and s e r v i c e  modules 
and  this  i s  -- 

QUESTION: <Just  a minu te .  You have l o s t  u s .  

SEAMANS: A l l  r i g h t .  We have t w e l v e  S a t u r n  IB's 
and  1 5  S a t u r n  V I S  under  t h e  Apo l lo  l i n e  i t e m  of which w e  
have  a l r e a d y  launched th ree  Apol lo  S a t u r n  IB's, s o  w e  have 
n i n e  t o  go. That  i s  a l l  t a k e n  care of under  A p o l l o .  Then 



40 

mbb 3 under  Apo l lo  a D p l i c a t i o n  w e  have a commitment, t h a t  i s ,  
major  fund ing  f o r  f o u r  S a t u r n  L B ' s ,  and two command and 
s e r v i c e  modules. Then i n  a d d i t i o n ,  w e  have fund ing  f o r  t h e  
lone l e a d  i tems on t h r e e  S a t u r n  I B I S ,  two S a t u r n  V ' s  and  
t h r e e  command and s e r v i c e  modules.  

QUESTION: Would you d e s c r i b e  t h e  f i r s t  f l i g h t  
o f  t h e  S a t u r n  V under  t h e  A ~ o l l o  a p p l i c a t i o n s  program? 
T h a t  would be 1 9 7 1 ,  I t h i n k .  

SEAMANS: I t h i n k  w e  are g e t t i n g  i n t o  q u i t e  a b i t  
o f  d e t a i l  h e r e .  

WEBB: We have t o  f l y  t h e  f i r s t  one y e t ,  and if 
you say  what i s  go ing  t o  be i n  Apo l lo  a p p l i c a t i o n s  before 
w e  have flown a s i n g l e  t e s t  s p a c e c r a f t ,  I t h i n k  you are 
a s k i n g  us t o  p r o j e c t  q u i t e  a ways. We do c e r t a i n  p l a n n i n g .  
B u t  t o  d e s c r i b e  a f l i a h t  I t h i n k  i s  a s k i n g  q u i t e  a l o t .  

QUESTION: W i l l  i t  be  a l a n d i n g  on t h e  Moon o r  
an e a r t h  o r b i t a l  unde r  t h e  p r e s e n t  p l a n ?  

SEAMANS: The p r e s e n t  p l a n  would c a l l  f o r  e i t h e r  
a Lunar o r b i t a l  f l i g h t  for camera work i n  o r d e r  t o  g e t  
a d d i t i o n a l  mapping d a t a  o f  t h e  l u n a r  s u r f a c e ,  o r  f o r  l u n a r  
l a n d i n g  where w e  would be working toward  e i t h e r  a d d i t i o n a l  
d a t a  a t  o t h e r  s i t e s  o r  where w e  would b e  working towards  
more m o b i l i t i e s  on t h e  s u r f a c e ,  more t i m e  on t h e  s u r f a c e  
a t  one s i t e .  

QUESTION: One more q u e s t i o n  on S a t u r n  VA,  and 
I a m  f i n i s h e d .  

S a t u r n  V i s  t o  be t h e  l a u n c h  v e h i c l e  f o r  Voyager 
under  t h e  l a n d i n g  program f o r  ' 7 3 .  Could you d e s c r i b e  t h e  
s i z e  of  t h e  pay load?  

SEAMANS: Homer, do you want t o  comment on t h e  
weight  of t h e  pay load?  

NEWELL: Well ,  t h e  e n t i r e  p a y l o a d  w i l l  be  a b o u t  
2 0 , 0 0 0  pounds,  maybe a few t h o u s a n d  pounds more t h a n  t h a t .  
Two pay loads ,  two Voyager p a y l o a d s  ,. comple te  p a y l o a d s ,  
would j u s t  abou t  make up t h e  t o t a l  l a u n c h  c a p a b i l i t y  t o  Mars 
of t h e  S a t u r n  V .  Then t h o s e  b r e a k  down i n t o  s u b s y s t e m s ,  
t h e  major  f r a c t i o n  of which i s  f o r  g e t t i n g  t h e  s p a c e c r a f t  
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mbb4 t o  t h e  p l a n e t  and r e t r o i n g  t h e  s y s t e m  i n t o  t h e  atmosDhere. 
A t  t h e  end  of t h e  m i s s i o n ,  somethinE l i k e  a thousand  pounds 
of s c i e n t i f i c  equipment  c o u l d  be o p e r a b l e  on t h e  s u r f a c e  
i n  t h e  l a t e r  m i s s i o n s .  On t h e  f i r s t  m i s s i o n ,  w e  would 
p robab ly  have someth ine  between 5 0 0  and 7 0 0  pounds.  

QUESTION: I want t o  a sk  abou t  t h i s  a p p r o p r i a t i o n  
f o r  t h e  e l e c t r o n i c  c e n t e r .  You are a d d i n p  300 employees 
t h e r e  and go ing  up $ 7  m i l l i o n  on y o u r  a d m i n i s t r a t i v e  
a p p r o p r i a t i o n .  This sounds l i k e  an a w f u l  v u l n e r a b l e  i t e m  
i n  t h i s  y e a r ' s  c l imate .  I would l i k e  t o  h e a r  a l i t t l e  
more a b o v t  what  t h e  c e n t e r  i s  up t o .  

SEAMANS: F i r s t ,  l e t  m e  s a y  t h e  i n c r e a s e  a p p e a r s  
t o  be more because  o f  t h e  fac t  t h a t  a l l  t h e  peop le  were n o t  
immedia te ly  b r o u g h t  Qn a t  t h e  beBinning  of t h i s  y e a r ,  so 
t h e  fund ing  t h i s  y e a r  h a s  t o  t a k e  i n t o  accoun t  t h e  l a p s e  
ra te  f o r  f i s ca l  ' 6 7 .  Now a h a r d e r  problem,  of c o u r s e ,  is  
what  i m p o r t a n t  t h i n g s  are w e  go inp  t o  do t h e r e ;  are we 
d o i n g ,  and  what are  o u r  p l a n s  f o r  t h e  n e x t  few y e a r s ?  
I b e l i e v e  t h a t  one o f  t h e  most i m p o r t a n t  t h i n p s  f o r  t h e  
E l e c t r o n i c  Research C e n t e r  i s  t o  b e t t e r  u n d e r s t a n d  component 
f a i l u r e  of e l e c t r o n i c  p a r t s ,  t o  p r o v i d e  by t h i s  unde r s t and-  
i n g  and  by components r e d e s i g n  and q u a l i f i c a t i o n  t e s t i n e ;  
t o  t h e  i n d u s t r y ,  as w e l l  as t o  t h e  Government, equipment 
t h a t  can t a k e  o u t ,  t a k e  care of s u c h  m i s s i o n s  as t h e  Voyager,  
which w i l l  l a s t  s e v e r a l  y e a r s ,  as an A D O ~ ~ O  t h a t  w e  wish 
t o  fly f o r  o v e r  a y e a r ' s  t i m e .  We w i l l  a l so  be  l o o k i n g  
a t  t h e  components r e l i a b i l i t y  unde r  ex t reme c o n d i t i o n ,  t h e  
h i g h  vacuum c o n d i t i o n s ,  h i g h  t e m p e r a t u r e  c o n d i t i o n s ,  
r a d i a t i o n  c o n d i t i o n s  and so  f o r t h .  I n  a d d i t i o n  w e  w i l l  be 
g e t t i n g  i n t o  c e r t a i n  of t h e  subsys tem work on e l e m e n t s  f o r  
g u i d a n c e .  We have a program now p lanned  w i t h  t h e  i n s t r u -  
men ta t ion  l a b o r a t 6 f y  under  D r .  Draper  t o  look a t  l o n e  l i f e  
g y r o s  of much h i g h e r  per formance ,  t o  look  a t  l o n p e r  l i f e  
accelerometers of h i g h  pe r fo rmance ,  w e  are l o o k i n g  a t  
e l e c t r o n i c  t e c h n i q u e s  for d a t g  p r o c e s s i n g  t o  see how much 
m o r e  w e  might  p u t  i n  t h e  s p a c e c r a f t  t o  r e l i e v e  t h e  d a t a  
l o a d  and t h e  ground envi ronments .  And w e  are also g e t t i n g  
h e a v i l y  i n t o  t h e  use  of lasers  f o r  a wide v a r i e t y  of pu rposes .  

WEBB: L e t  me Rive you a s l i g h t l y  d i f f e r e n t  p o i n t  
of view. 

When w e  s t a r t e d  t h i s  program i n  1 9 6 1 ,  abou t  35 t o  
40 p e r c e n t  of t h e  e x p e n d i t u r e s  a t  t h a t  t i m e  went i n t o  t h e  
a e r o s p a c e  s i d e  of  t h e  i n d u s t r y ,  pumps, v a l v e s ,  t a n k s ,  e n g i n e s  
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mbb5 and s o  f o r t h .  Now w e  are up t o  abou t  50 p e r c e n t  go ing  t o  
t h e  e l e c t r o n i c s  i n d u s t r y .  By 1 9 7 0  it i s  e s t i m a t e d  t h a t  6 0  
p e r c e n t  of a l l  of o u r  funds  w i l l  go i n t o  e l e c t r o n i c  com- 
ponen t s .  A v a s t  amount of materials r e s e a r c h h s  t o  be 
done ,  b a s i c  materials r e s e a r c h ,  i n  1 7  r e s e a r c h  c e n t e r s  
Now we need  ve ry  much t o  p u l l  t h i s  q u e s t i o n  of t h e  e l e c t r o n i c  
s i d e  t o g e t h e r  w i t h  a l l  of t h e  r e s t ,  because  t h e  e f f i c i e n c y  
of t h e  t o t a l  s y s t e m  i s  now dependent  on t h e  e f f i c i e n c y  
of t h e  e l e c t r o n i c  sys tem.  S o  w i t h  6 0  p e r c e n t  o f  o u r  
e x p e n d i t u r e s  g o i n g  i n  -- and t h i s  I b e l i e v e  i s  a l so  rough ly  
e q u i v a l e n t  t o  t h e  DOD s i d e .  So t h e  U.S. Government h a s  a 
tremendous s t a k e  h e r e  i n  f i n d i n g  ways f o r  t h e  e l e c t r o n i c s  
i n d u s t r y  t o  upgrade t h e i r  c a p a b i l i t y  and r e l i a b i l i t y  as t h e  
s p a c e  -- a e r o s p a c e  i n d u s t r y  h a s  a l r e a d y  done. By fa r  t h e  
l a r g e r  p a r t  of o u r  f a i l u r e s  are i n  e l e c t r o n i c s ,  r a t h e r  
t h a n  t h e  o t h e r .  D r .  Seamans d i d n ' t  ment ion ground equipment .  
We have b a s i c  problems i n  ground equipment  t o  i n c r e a s e  
r e l i a b i l i t y  of t h e  t o t a l  s y s t e m s .  

QUESTION: I wonder i f  by t a l k i n g  abou t  y o u r  run-  
o u t  c o s t s ,  you are s a y i n E  t h a t  you can l i v e  w i t h  t h e  $5  b i l l i o n  
budge t  f o r  f i s c a l  ' 6 9  and f i s c a l  '70? 

SEAMANS: No. We are s a y i n g  t h e  commitment i n  
' 6 8  does n o t  have any s l e e p e r s  i n  i t ,  it  w i l l  n o t  mean t h a t  
suddenly  t h e  c o u n t r y  i s  committed t o  much greater  budget  
l e v e l s  i n  subsequen t  y e a r s  u n l e s s  t h e r e  i s  a d e c i s i o n  made 
t o  t a k e  on  new major developments .  

QUESTION: How long  i n  t h e  s p e n t  s t a g e  are you 
p l a n n i n g  a m i s s i o n ;  how long  d u r a t i o n ;  and s e c o n d l y ,  if 
t h e  a l t e r n a t e  Apo l lo  program goes, f r e e i n g  t h e  p rocuremen t s  
of t h e  Apollo a p p l i c a t i o n  b o o s t e r s ,  would t h e s e  t h e n  be  
used f o r  r e v i s i t  t o  t h e  s t a t i o n ,  o r  do  you have  o t h e r  
mis s ions  p l anned  f o r  them? 

SEAMANS: We are f i r s t  of a l l  s a y i n g  w e  are working  
towards a l i f e t ime  w i t h  t h e  S-IVB of up t o  a y e a r .  

QUESTION: Your f i r s t  f l i g h t ?  

SEAMANS: No, w e  a r e  n o t  s a y i n p  n e c e s s a r i l y  on t h e  
f i r s t  f l i g h t .  O u r  p l a n  does n o t  even c a l l  f o r  anything.  l i k e  
t h a t  p e r i o d  o f  t i m e  t o  beg in  w i t h .  We are t h i n k i n g  i n  terms 
o f  30 t o  45  days t o  beRin w i t h .  Then t h e  o r d e r  of 9 0  t o  1 0 0 .  
Then p o s s i b l y  g e t t i n E  t o  as much as a y e a r .  We f e e l  t h a t  
roughly  d o u b l i n g  t h e  t i m e  on e a c h  ser ies  of f l i g h t s  i s  a 
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mbb6 r e a s o n a b l e  way t o  go. And w i l l  n o t  l e a d  t o  unexpec ted  
p h y s i o l o g i c a l  o r  o t h e r  problems.  A s  t o  t h e  p h a s i n g  of t h e  
S a t u r n  equ ipmen t ,  t h e  f i rs t  p r i o r i t y ,  of c o u r s e ,  i s  f o r  
t h e  l u n a r  l a n d i n g .  We f ee l  t h a t  w i t h  problems s u c h  as t h e  
blow-up of an S-IVB s t a g e ,  w i t h  t h e  problems w e  have had 
on t h e  S- I1  s t a g e ,  w e  must c o n s i d e r  t h e  t o t a l  t w e l v e  I B ' :  
and f i f t e e n  S a t u r n  V ' s  f o r  t h e  l u n a r  l a n d i n g .  However, w e  
are b r i n g i n g  a l o n g  c e r t a i n  of t h e  e x p e r i m e n t s ,  i n c l u d i n g  
t h e  a i r  l o c k  and t h e  t e l e s c o p e  mount i n  t i m e  t h a t  i f  a l l  
of t h i s  hardware  i s  n o t  u s e d ,  w e  can f l y  it on a l t e r n a t e  
Apo l lo  hardware .  But t h i s  I mean some of t h e  heardware  t h a t  
i s  now s c h e d u l e d  f o r  t h e  manned l u n a r  l a n d i n g .  

End#8 
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QUESTION: Could you, D r .  Seamans, e l a b o r a t e  a 
b i t  on t h e  S u n b l a z e r  s h o t ?  For  example,  when would t h e  
f i r s t  s h o t  come and what would you e n v i s i o n  i n  t h e  way of 
a s p a c e c r a f t ?  

SEAMANS: T h i s  i s  a v e r y  s i m p l e  s p a c e c r a f t .  I t  
weighs on t h e  o r d e r  of f o r t y  pounds. T h i s  i s  based  on work 
t h a t  has  been g o i n g  on f o r  some t i m e  a t  NIT.  I t  would 
i n v o l v e  f l y i n g  t h e  S u n b l a z e r  a round t h e  s u n ,  i n  o b v i o u s l y  
a d i f f e r e n t  o r b i t  from t h e  e a r t h ,  t o  t h e  p o i n t  where i t  w i l l  
be o p p o s i t e  t h e  ear th  when i t  is w i t h i n  abou t  f o u r - t e n t h s  
t h e  d i s t a n c e  of t h e  e a r t h  t o  t h e  sun .  I n  o t h e r  words,  it 
w i l l  be i n  a round  35 m i l l i o n  miles, w h i l e  w e  s t a y  o u t  around 
9 0  m i l l i o n  miles. 

As it  goes  behind  t h e  s u n ,  w i t h  t h e  t r a n s m i t t e r  
t h a t  can be c a r r i e d  on i t ,  w e  w i l l  p i c k  up t h e  s i g n a l s  a t  
Golds tone  on a n  exper iment  somewhat l i k e  t h e  one w e  r a n  i n  
c o n n e c t i o n  w i t h  Mars w i t h  t h e  Mar ine r  I V .  However, w e  
b e l i e v e  t h a t  t h e r e  i s  much more t h a t  c a n  be  l e a r n e d  i n  
r e g a r d  t o  t h e  s u n ,  even t h a n  w e  l e a r n e d  a b o u t  t h e  p l a n e t s  
w i t h  t h i s  t e c h n i q u e .  

We b e l i e v e  t h a t  w e  can  g e t  a g r e a t  d e a l  of u s e f u l  
s c i e n t i f i c  d a t a  abou t  t h e  sun  and t h e  s u n ' s  co rona  by t h i s  
p r o c e s s .  

The f i r s t  f l i g h t  I b e l i e v e  i s  i n  1 9 6 8 .  There are 
f o u r  schedu led  i n  t h e  program. 

QUESTION: Is t h e  1 9 7 1  Mars Mar ine r  g o i n g  t o  be 
j u s t i f i e d  as pure  s c i e n c e  o r  i n  s u p p o r t  o f  t h e  1 9 7 3  Voyager? 

SEAMANS: Well, you c a n ' t  d i s t i n g u i s h  r e a l l y  
between t h e  t w o ,  because  i n  p a r t  w e  w i l l  g a i n  a d d i t i o n a l  
i n f o r m a t i o n  of s c i e n t i f i c  i n t e r e s t  a b o u t  t h e  p l a n e t a r y  
a tmosphere ,  f o r  example,  b u t  we w i l l  u s e  t o  t h e  b e s t  of o u r  
a b i l i t y  a scaled-down v e r i o n  of t h e  c a p s u l e  so  w e  w i l l  b e  
l e a r n i n g  abou t  t h e  t echno logy  of t h a t  c a p s u l e  e n t e r i n g  t h a t  
p a r t i c u l a r  envi ronment .  S o ,  l i k e  t h e  Surveyor  and Lunar 
O r b i t e r ,  i t  c u t s  b o t h  ways. 

QUESTION: Does t h a t  g i v e  you enough t i m e  t o  make 
c o n f i g u r a t i o n  changes  i n  Voyager,  o r  w o u l d n ' t  it be f r o z e n  
by 1971? 
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SEAMANS: Homer can  answer t h a t  f u r t h e r .  But t h e  
Voyager g o e s  a t  ' 7 3  and ' 75  and w e  a n t i c i p a t e  w e  w i l l  know 
enough a b o u t  t h e  a tmosphere  t h a t  t h e r e  w i l l  n o t  be r e q u i r e d ,  
b u t  -- Homer? 

NEWELL: The b a s i c  Boyager d e s i g n  i s  e v o l v i n g  from 
two sets of p r e v i o u s  t e c h n o l o g i e s ,  one f o r  t h e  o r b i t i n g  
v e h i c l e ,  from Mar ine r  and t h e  OGO s p a c e c r a f t  and s e c o n d l y  
from t h e  Surveyor  l a n d e r  and t h o s e  t e c h n o l o g i e s .  The 
Surveyor  p a r t ,  of c o u r s e ,  is f o r  t h e  l a n d i n g  c a p a b i l i t y .  

N o w ,  u s i n g  t h e  Surveyor  t e c h n i q u e ,  t h e  Surveyor  
and  LEM t e c h n i q u e  one can  l a n d  t h e  s p a c e c r a f t  even  i f  t h e r e  
are winds ,  t h e r e  i s  a w e a t h e r  cock ing  c a p a b i l i t y  t h a t  w i l l  
b e  t a k e n  a c c o u n t  of as t h e  s p a c e c r a f t  l a n d s .  

N o w ,  a l s o ,  you can  e n t e r  a n  a tmosphere  and by u s i n g  
t h e  d r a g  of t h e  a tmosphere  r e d u c e  t h e  speed  of t h e  e n t e r i n g  
v e h i c l e .  
t a k e  o u t  of t h e  f l i g h t  and  what one h a s  t o  do i s  t o  d e s i g n  
t h e  s p a c e c r a f t  so  t h a t  between d r a g  c a p a b i l i t y  and t h e  
p r o p u l s i o n  t e r m i n a l  l a n d i n g  c a p a b i l i t y  you can  c o v e r  a wide 
r a n g e  of p o s s i b i l i t i e s .  

Now t h e r e  i s  a q u e s t i o n  as t o  how much t h e  d r a g  w i l l  

We know w e  can  q u i t e  e a s i l y  c o v e r  a wide enough 
r a n g e  t o  f i t  any a tmosphere  t h a t  w e  are l i k e l y  t o  f i n d  on 
M q - e  
i i a ~  a. 

N o w ,  t h e  1 9 7 1  Mar iner  f l i g h t  w i l l  g i v e  u s  t h e  
d a t a  t o  t e l l  u s  where,  w i t h i n  t h e  r a n g e ,  t o  f i n a l l y  s e t  t h e  
m i s s i o n  p r o f i l e .  But w e  w i l l  have  d e s i g n s  so  w e  c a n  set  it. 

QUESTION: D r .  N e w e l l ,  c an  you estimate a t  t h i s  t i m e  
t h e  t o t a l  c o s t  of g e t t i n g  Voyager t o  Mars i n  1973? 

NEWELL: The t o t a l  cost  of the Voyager program f o r  
f o u r  s h o t s ,  two i n  1973 and two i n  1975,  i n c l u d i n g  t h e  l a u n c h  
v e h i c l e s  and  o p e r a t i o n s ,  i s  on t h e  o r d e r  of $1 .8  b i l l i o n ,  o u r  
p r e s e n t  estimate. 

SEAMANS: We are t a l k i n g  a b o u t  t w o  l a u n c h e s ,  one i n  
1 9 7 3 ,  one i n  1975,  w i t h  t w o  s p a c e c r a f t  on each .  I n  o t h e r  
words, f o u r  s p a c e c r a f t ,  w i t h o u t  t h e  S a t u r n ,  I b e l i e v e ,  i s  
es t imated a t  $ 1 . 8  b i l l i o n ,  o r  a t o t a l  w i t h  t h e  S a t u r n  V o f  
s l i g h t l y  i n  e x c e s s  of $ 2  b i l l i o n .  
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QUESTION: M r .  Webb commented on t h e  P r e s i d e n t ' s  
message. A t  page 2 2  of t h e  con t ingency  funds  t h e r e  are two 
s e n t e n c e s  t h a t  are ve ry  i n t e r e s t i n g .  The f i r s t  s a y s  "We are 
now c o n s i d e r i n g  whether  t h a t  e f f o r t "  -- d i s c u s s i n g  n u c l e a r  
r o c k e t  t echno logy  -- "should  be  expanded t o  t h e  development 
o f  t h e  r o c k e t  i t s e l f . "  And he  goes on t o  s a y  "The o v e r a l l  
budget  allows f o r  t h e  p o s s i b i l i t y ,  i f  a n  affirmative d e c i s i o n  
i s  reached ."  Do you e x p e c t  t h a t  d e c i s i o n  t o  be  r eached  soon, 
and i f  so, when? 

WEBB: I e x p e c t  t h e  d e c i s i o n  t o  be r eached  and I 
hope v e r y  much it w i l l  be  a f f i r m a t i v e ,  t o  a u t h o r i z e  t h e  
e x p e n d i t u r e  of t h e  funds  now i n  t h e  c o n t i n g e n c y  funds  d u r i n g  
f i s ca l  y e a r  1968 t o  proceed  w i t h  t h e  n e x t  s t e p s  toward t h e  
reactor  and t h e  NERVA I1 eng ine .  
p roceed  b e f o r e  t h e  n e x t  d e c i s i o n ,  which i s  t o  b u i l d  a f l i g h t  
a r t i c l e .  

That  work w i l l  have t o  

The work t h a t  goes  on i n  1 9 6 8  w i l l  n o t  be  t o  d e s i g n  
a f l y i n g  r o c k e t ,  b u t  it must be done b e f o r e  you can  make t h e  
r o c k e t  as t h e  P r e s i d e n t  has I b e l i e v e  c o r r e c t l y  s t a t e d .  

QUESTION: W i l l  t h a t  be i n  c a l e n d a r  1968,  when t h e  
d e c i s i o n  i s  r eached?  

WEBB: The d e c i s i o n  as t o  whe the r  t o  spend t h e  
money i n  f i s c a l  1 9 6 8  w i l l  have t o  come from t h i s  Congress .  
The P r e s i d e n t  w i l l  send  a n o t h e r  message and s a y ,  ''I now 
recommend w e  take t h e  money o u t  of t h e  c o n t i n g e n c y  funds , "  
and t h e n  t h e  Congress  w i l l  act  on it. 

QUESTION: I would l i k e  t o  come back t o  D r .  N e w e l 1  
and a s k  i f  t h e  s i t u a t i o n  on t h e  d e c l i n e  i n  f u n d s  on O r b i t e r  
and Surveyor  r e p r e s e n t  a d e c i s i o n  t h a t  t h e  major pos t -Apo l lo  
e x p l o r a t i o n  of  t h e  moon w i l l  be by men ra ther  t h a n  some of 
t h e  unmanned p l a n s  t h a t  e x i s t e d  before. 

NEWELL: No. What t h a t  r e p r e s e n t s  i s  l e a v i n g  t h e  
d e c i s i o n  on t h a t  u n t i l  w e  have more i n f o r m a t i o n  a v a i l a b l e .  

SEAMANS: B u t  it does  mean t e r m i n a t i o n  of t h o s e  two 
p r o j e c t s .  T h i s  i s  one o f  t h e  tough  d e c i s i o n s  w e  had t o  make 
i n  t h e  program. A s  to  how t h e y  might  be r e a c t i v a t e d ,  w e  can  
o n l y  g u e s s  a t  t h i s  t i m e .  



WEBB: Did you want to say something more about 
Sunblazer, Dr. Newell? 

NEWELL: No. Bob covered that very completely. 
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QUESTION: I would l i k e  t o  f i n d  o u t  what are t h e  
t y p e s  of f a c t o r s  be ing  c o n s i d e r e d  t o  g e t  t o  t h a t  d e c i s i o n  
on NERVA 2 .  A r e  t h e s e  f i n a n c i a l  f a c t o r s  o r  are t h e y  
s c i e n t i f i c  and t e c h n o l o g i c a l ,  because  M i l t  K le in  has 
i n d i c a t e d  r e p e a t e d l y  from a s c i e n t i f i c  o r  development s t a n d p o i n t  
t h e y  seem t o  be r e a d y .  

WEBB: There i s  no  problem i n  t h e  t echno logy .  We 
are s u r e  w e  can  do i t .  The q u e s t i o n  re la tes  t o  t h e  paragraph  
I r e a d  you ,  s a y i n g  w e  have had t o  be ve ry  c o l l e c t i v e .  We 
can  do many more t h i n g s  t h a n  w e  have  t h e  r e s o u r c e s  t o  do o r  
w i s h  t o  a p p l y  r e s o u r c e s  t o  a t  t h i s  t i m e .  I t h i n k  t h e  d e c i s i o n  
w i l l  r e l a t e  t o  t h e  t o t a l  e v a l u a t i o n  o f  o u r  p o s i t i o n  i n  space  
and whether  w e  f ee l  w e  must s t a r t  t h e  development o f  t h a t  
program t h i s  y e a r ,  which means a p o s s i b l e  f l i g h t  i n  1 9 7 7 .  
So you are n o t  t a l k i n g  a b o u t  something t h a t  i s  go ing  t o  f l y  
i n  t h e  n e x t  t h r e e  o r  f o u r  o r  f i v e  y e a r s .  So I t h i n k  t h e  
q u e s t i o n  w i l l  be  an  e v a l u a t i o n  of whether  w e  r e a l l y  need t o  
s u b s t a n t i a l l y  i n c r e a s e  t h e  we igh t  l i f t i n g  c a p a b i l i t y  of t h e  
S a t u r n  V and t h e n  t h e  q u e s t i o n ,  i f  so, when. 

QUESTION: M r .  Webb, e a r l i e r  t o d a y  D r .  Horn ig  
commented t h a t  so fa r  as t h e  con t ingency  money f o r  NERVA 2 
i s  conce rned ,  i f  a d e c i s i o n  w e r e n ' t  made by s p r i n g ,  w e  c o u l d  
p r e t t y  much count  t h a t  o u t  f o r  t h e  upcoming budge t .  

Would you care t o  comment on t h a t ?  

WEBB: Well, t h e r e  are many ways t h a t  you have  t o  
t h i n k  of t h e  budge t .  
funds  t o  i n d i c a t e  t h a t  if it  i s  a u t h o r i z e d ,  it w i l l  n o t  add  
t o  t h e  p r e s e n t  budget .  

I mean t h e  P r e s i d e n t  has p u t  it i n  t h e  

Now he  can  send  up a message r e q u e s t i n g  t h e  Congres s ,  
o r  Congress can t a k e  t h e  i n i t i a t i v e  and s a y  w e  t h i n k  i t  
ought  t o  be i n ,  and i n c r e a s e  t h e  amount t h e  P r e s i d e n t  
recommended o r  w r i t e  it i n  t h e  l a w .  There are many ways 
t h i s  can be done. I d o n ' t  b e l i e v e  I want t o  forecast any 
d a t e  a t  which it c o u l d  be done.  I t  c o u l d  be done a t  any t i m e  
Congress wants  t o  p u t  it i n  t h e  budge t  and approve  i t .  

QUESTION: Has anybody g o t t e n  a n  o v e r a l l  b a l l  p a r k  
g u e s s  of what it would cost  t o  d e v e l o p  t h e  NERVA f l i g h t  
v e h i c l e ,  and i f  so, i f  t h e r e  are enough m i s s i o n s  i n  t h e  f u t u r e ,  
manned m i s s i o n s  i n  t h e  p l a n e t a r y  sys t em t h a t  you c o u l d  
f e a s i b l y  a m o r t i z e  t h i s  v e h i c l e  t h e n ?  
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WEBB: S h a l l  w e  l e t  Dr. Adams take t h e  q u e s t  of 
t h e  c o s t ?  
w i l l  r u n  t o  1 9 7 7 ,  where w e  h a v e n ' t  y e t  made a d e c i s i o n .  
YOU see,  you can  s t o p  a t  any  y e a r ,  and  if t h e  costs c o n t i n u e  
t o  go  up as t h e y  have  i n  r e c e n t  y e a r s ,  any estimate you g i v e  
c o u l d  be wrong by a good amount. 
need t o  t h i n k  a b o u t ,  and c o n s i d e r  v e r y ,  v e r y  c a r e f u l l y  i s  t h e  
fact  t h a t  w e  have developed  a t e c h n o l o g y  t h a t  w i l l  g i v e  u s  a 
s p e c i f i c  impu l se  of a b o u t  twice what w e  are a b l e  t o  g e t  from 
c o n v e n t i o n a l  f u e l s .  
doub le  t h e  c a p a b i l i t y  of t h e  S a t u r n  V for most m i s s i o n s .  

I h a t e  t o  s ta r t  e s t i m a t i n g  costs on something t h a t  

I t h i n k  t h e  rea l  q u e s t i o n  you 

With n u c l e a r  c a p a b i l i t y  , w e  can  almost 

Do w e  need t o  do t h a t ,  t o  d e v e l o p  t h e  c a p a b i l i t y  
and make a f l y i n g  p r o t o t y p e  which is  i n  t h e  g e n e r a l  area o f  
l e t  us  s a y  $ 2  b i l l i o n ?  
p r o d u c t i o n  and o p e r a t i o n  w i t h  such  a v e h i c l e  i s  q u i t e  a d i f f e r e n t  
matter. T h a t  d e c i s i o n  c e r t a i n l y  w o u l d n ' t  be made f o r  s e v e r a l  
y e a r s .  So I d o n ' t  want t o  f o r e c a s t  it. 

But now t o  produce  and go  i n t o  

D o  you want t o  add  t o  t h a t ,  Mac? Is t h a t  o u t  of 
o r d e r ?  I d o n ' t  want t o  be t o o  i n a c c u r a t e  a b o u t  it. 

ADAMS: Tha t  number i s  v e r y  much i n  o r d e r .  

Regarding t h e  q u e s t i o n  of a m o r t i z a t i o n ,  I t h i n k  it 
i s  a m o s t  i m p o r t a n t  o n e ,  i f  you c o n s i d e r  t h e  cost of c a r r y i n g  
p a y l o a d s  t o  h i g h  o r b i t s ,  t o  a p l a n e t ,  or t o  t h e  Moon, one can  
show a v e r y  f a v o r a b l e  trade-off,  t h e  n u c l e a r  r o c k e t  can  be 
a m o r t i z e d  a f t e r  a r e l a t i v e l y  s m a l l  number of f l i g h t s .  

SEAMANS: It i s  i m p o r t a n t  t o  r e c o g n i z e  t h e  n u c l e a r  
r o c k e t ,  w i t h  t h e  much h i g h e r  s p e c i f i c  impu l se  i s  v e r y  
v a l u a b l e  on a S a t u r n  V when w e  wish  t o  p u t  v e r y  l a r g e  
changes  i n  v e l o c i t y  i n t o  ve ry  l a r g e  p a y l o a d s .  
n o t  n e c e s s a r i l y  i n v o l v e  go ing  t o  p l a n e t s ,  as Dr. Adam 
i n d i c a t e d ,  t h e r e  are E a r t h  o r b i t a l  m i s s i o n s  t h a t  might  
r e q u i r e  t h i s ,  e i t h e r  l a r g e  p l a n e  changes  or g o i n g  i n t o  

And t h i s  d o e s  

End310 synchronous  o r b i t ,  for example. 

WEBB: And l o g i s t i c  sys t ems  t o  t h e  Moon. 

L e t  m e  s a y  one other t h i n g  a b o u t  t h i s .  We have  
d e v e l o p e d  t h e  t e c h n o l o g y  t o  move ahead i n t o  t h e s e  new areas. 
We are d e a l i n g  w i t h  a n  u n l i m i t e d  medium, n o t  l i m i t e d  l i k e  
t h e  o c e a n s  or l i k e  t h e  a i r .  I t  i s  go ing  t o  be a predominant  
factor  i n  t h e  power r e l a t i o n s h i p s  among n a t i o n s  for a n  
u n l i m i t e d  t i m e .  While t h e  t echno logy  of t h e  sea l a s t e d  abou t  
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4110 yezrs, t h e  a i r  t e c h n c l c g y  w i i s  dominant f o r  66 y e a r s ,  two 
g e n e r a t i o n ,  h e r e  you are d e a l i n g  w i t h  an  u n l i m i t e d  t h i n g .  
I ,  m y s e l f ,  canno t  conce ive  of any s i t u a t i o n  w i t h i n  which t h e  
n e e d ,  t h e  e s s e n t i a l  r e q u i r e m e n t s  f o r  b o t h  t h e  s e c u r i t y  and 
welfare of t h i s  n a t i o n  w i l l  be l i m i t e d  t o  what t h e  S a t u r n  
V can  c a r r y .  You can  make rendezvous  w i t h  two S a t u r n  V 
p a y l o a d s  o r  m o r e .  
t h e  c a p a b i l i t y .  But t h e  n u c l e a r  s t a g e  i s  an  e f f i c i e n t  way t o  
g e t  p r o p u l s i o n  i n  s p a c e .  
problem of power r e l a t i o n s h i p s  and forward  t h r u s t i n g  
t echno logy  where t h e  knowledge g a i n e d  of how t o  use  materials 
and ene rgy  i n  v e r y  s o p h i s t i c a t e d  ways comes from a n u c l e a r  
development o f  q u i t e  a d i f f e r e n t  o r d e r  of magnitude t h a n  it 
does  from any o ther  t y p e  o f  c o n v e n t i o n a l  f u e l s .  

You can  a lso make a n u c l e a r  s t a g e  t o  doub le  

And w e  are d e a l i n g  w i t h  a b a s i c  

So you have s e v e r a l  d i f f e r e n t  f a c t o r s  u r g i n g  t h e  
development o f  t h i s  s t a g e .  
favor of it and recommend it. 

I f o r  one a m  ve ry  s t r o n g l y  i n  

QUESTION: You mean i t  has a m i l i t a r y  c a p a b i l i t y ,  
i s  t h a t  what you are s a y i n g ,  s i r?  

WEBB: What I a m  s a y i n g  i s  w e  have  b u i l t  i n  t h e  
T i t a l  I11 a rocket t h a t  t h e  m i l i t a r y  b e l i e v e  i s  v e r y  u s e f u l  
t o  them and i s  doing  u s e f u l  work f o r  them. S a t u r n  I - B  and 
S a t u r n  I - V  have c a p a b i l i t i e s  beyond t h e  T i t a n  111, o r  
by t h a t  c a p a b i l i t y .  

We have also g o t  i n  H u n t s v i l l e ,  N e w  O r l e a n s ,  
M i s s i s s i p p i ,  Houston and t h e  Cape i n v e s t m e n t s  o f  a lmos t  
$2-1/2 b i l l i o n  t h a t  g i v e  u s  a c a p a b i l i t y  t o  o p e r a t e  f o r  50 
t o  1 0 0  y e a r s .  I a m  s a y i n g  a l l  o f  these t h i n g s  can  c a r r y  
c i v i l i a n  pay loads  o r  m i l i t a r y  p a y l o a d s  o r  any o t h e r  k i n d  
of  payload  you can  c o n c e i v e  o f .  

The p o l i c y ,  t h e  l a w  g i v e s  t h e  P r e s i d e n t  t h e  
o p p o r t u n i t i e s  t o  work i n  t h e  c i v i l i a n  f i e l d  f o r  p e a c e f u l  
p u r p o s e s  f o r  t h e  b e n e f i t  of a l l  mankind,  it g i v e s  him t h e  
a b i l i t y  t o  work on t h e  m i l i t a r y  s i d e  when and i f  t h i s  i s  
r e q u i r e d  and h e  s t a t e d  i t  b e t t e r  t h a n  I c a n  h i s  p o l i c y  which 
i s  t o  s t a y  w i t h  t h e  c i v i l i a n  s i d e ,  w i t h  t h e  development  of 
t h i s  a r e n a  free o f  m i l i t a r y  weapons of mass d e s t r u c t i o n ,  
t o  t h e  f u l l e s t  e x t e n t  he c a n ,  b u t  a lways  r e a d y  t o  u s e  any of 
t h i s  c a p a b i l i t y  i n  wha teve r  s a y  is  r e q u i r e d  f o r  t h e  b e n e f i t  o f  
t h e  c o u n t r y .  

So you have  t o  l o o k  a t  n u c l e a r  r o c k e t  a l o n g  w i t h  a l l  
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of the o t h e r s ,  i n  terms o f  what t h e  n a t i o n  may need .  

QUESTION: Mr. Webb, twice you have mentioned t h e  
d a t e  1977 fo r  nuc lear  r o c k e t s ,  y e t  i n  an  a d d r e s s  d e l i v e r e d  
a f e w  weeks ago by a h i g h  o f f i c i a l  of Douglas Aircraft 
he s a i d  it was d o u b t f u l  t h e  n u c l e a r  r o c k e t  cou ld  b e  r e a d y  fo r  
15  y e a r s .  This is a d i f f e r e n c e  of f i v e  y e a r s .  

SEAMANS: I would s a y  t h e  d a t e  of 1 9 7 7  c o u l d  be 
met fo r  a tes t  f l i g h t  of an e x p e r i m e n t a l  e n g i n e  i f  w e  
proceeded  i n  f iscal  1968. The actual o p e r a t i o n a l  u s e  of a 
n u c l e a r  r o c k e t ,  I doub t  c o u l d  o c c u r  b e f o r e  e a r l y  a round 

End 1 1 2  1980. 
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QUESTION: A s  l o n g  as w e  have  been t a l k i n g  a b o u t  
n u c l e a r  so much, I wonder i f  w e  c o u l d  t u r n  f o r  a moment from 
t h e  v e r y ,  v e r y  e x p e n s i v e  programs t o  a more modest one .  
have come a c r o s s  i n  t h e  p a s t  coup le  of y e a r s  a c o u p l e  of 
small  s t u d i e s  funded  by NASA, o f  $ 2 5 , 0 0 0  o r  $ 3 0 , 0 0 0 ,  on 
s h i e l d i n g  f o r  n u c l e a r  e n g i n e s  f o r  a i r c r a f t .  Can you t e l l  
u s  what NASA's i n t e r e s t s  i n  and i n t e n t i o n s  are w i t h  r e s p e c t  
t o  t h i s ?  

We 

SEAMANS: Yes. S e v e r a l  y e a r s  a g o  w e  had a ve ry  
c a r e f u l  rev iew w i t h  t h e  s i z e  sys tems command unde r  G e n e r a l  
S h a f e r  of t h i s  p r o j e c t  f o r e c a s t  and a t  t h a t  t i m e  a l so  rev iewed 
w i t h  them work t h a t  w e  had unde r  way i n  NASA, ve ry  l o n g  l e a d i n g  
k i n d  of work. 

QUESTION: T h i s  i s  a f t e r  c a n c e l l a t i o n ?  

SEAMANS: T h i s  i s  a f t e r  c a n c e l l a t i o n  of t h e  n u c l e a r  
p l a n ,  yes .  

WEBB: But a f t e r  t h e  f o r e c a s t  had been comple ted  
i n d i c a t i n g  a p r o j e c t i o n  o f  A i r  Force  needs .  

SEAMANS: And A i r  Force f e l t  and  does  s t i l l  f ee l  t h e y  
have a g r e a t  i n t e r e s t  i n  a p l a n e  of l o n g  e n d u r a n c e ,  l ong  
d u r a t i o n  f o r  l o g i s t i c  pu rposes  and  o t h e r  p u r p o s e s ,  and  it 
was ag reed  a t  t h a t  t i m e  w e  would c a r e f u l l y  s t u d y ,  w i t h  t h e  
Department of  Defense ,  c e r t a i n  of t h e  known t e c h n o l o g i c a l  
problems i n  a n u c l e a r  p l a n e ,  and t o  do  t h i s  i n  t h e  c o n t e x t  
t h a t  p l a n e s  are g e t t i n g  l a r g e r  and  t h i s  might  g i v e  some 
r e l i e f ,  b u t  a l s o  r e c o g n i z i n g  t h e  s h i e l d i n g  problem,  some of 
t h e  t h e r m a l  problems and o t h e r  matters of t h a t  s o r t .  
s t u d i e s  t h a t  you are r e f e r r i n g  t o  were a b o u t  t e n  i n  number, 
i n  d i f f e r e n t  d i s c i p l i n e s ,  c a r r y i n g  o u t  a t  a low l e v e l  t o  
b e t t e r  unde r s t and  what would be i n v o l v e d  if a d e c i s i o n  was 
made even t o  go t o  e x p e r i m e n t a l  hardware .  

And t h e  

WEBB: Let m e  add  one t h i n g  from t h e  p o l i c y  s i d e .  
I t  i s  no t  a b i t  unusua l .  If a s u c c e s s f u l  a i r p l a n e  comes o u t  
and is going i n t o  p r o d u c t i o n ,  w e  s t i l l  f o l l o w  t h e  development  
of t h a t .  We want t o  t e s t - f l y  t h e  a i r p l a n e  t o  make s u r e  t h e  
f i n a l  f l i g h t  a r t i c l e ,  w e  l e a r n  as much from t h a t  as w e  c a n  t o  
h e l p  deve lop  t h e  p r o c e s s .  

If a p r o j e c t  h a s  had a s u b s t a n t i a l  i n v e s t m e n t  a n d  i s  
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c a n c e l l e d ,  w e  a l so  w i l l  l ook  a t  t h e  t e c h n i c a l  f a l l o u t  of t h i s  
p r o j e c t  and how t o  p u t  it i n t o  t he  bank of t echno logy  fo r  the  
f u t u r e .  So t h i s  i s  n o t  a b i t  u n u s u a l ,  and i n  my o p i n i o n  does 
n o t  i n d i c a t e  a n y t h i n g  e x c e p t  w e  are c o n t i n u i n g  t o  add t o  t h e  
bank of o u r  t e c h n o l o g y  and a r e  t r y i n g  t o  make s u r e  t h e  
e x p e n d i t u r e s  are n o t  wasted even i f  a p r o j e c t  i s  c a n c e l l e d .  

QUESTION: Have you made any d e c i s i o n  f o r  1972 and 
1973  Mar ine r  f l i g h t s  t o  Venus? 

SEAMANS: No. We have n o t .  There i s  n o t h i n g  i n  o u r  
budget  f o r  Venus f l i g h t s  beyond t h i s  y e a r .  We of c o u r s e ,  i n  
o u r  long- te rm p l a n n i n g ,  have c o n s i d e r e d  t h i s ,  b u t  no d e c i s i o n s  
have y e t  been reached. 

WEBB: But there i s  an i n c r e a s i n g  i n t e r e s t  i n  Venus, 
and I t h i n k  you are g o i n g  t o  see a good many peop le  i n t e r e s t e d  
i n  hav ing  some f l i g h t s  added t o  those now p r o j e c t e d .  

THE PRESS: Thank you v e r y  much. 

(Whereupon, a t  9 : 0 0  p . m . ,  t he  b r i e f i n g  was conc luded . )  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

APPROPRIATION AND BUDGET PLAN SUMMARY 

New Obligational Authority and 
Expenditures : 

(In thousands of dollars) 
FY 1966 FY 1967 FY 1968 

Research and development ........ NOA 4,502,164 4 , 324 , 500 
EXP 4,741,128 4,680,800 4,470 , 000 

4,235 , 100 

Construction of facilities ...... NQA 60,940 85 , 000 54 , 200 
EXP 572,446 280,000 160,000 

Administrative operations ....... NOA 611,820 647,483 671,300 
EXP 619,415 639 , 200 670,000 

TOTALS.. ...................... NOA 5,174,924 4,96 7,583 5,050,000 

EXP 5,932,989 5,600,000 5,300,000 

Budget Plan (Amounts for Actions 
Programed) : 

Research and development ........ 4,483,O 1 1 4,175,100 4,384,500 8’ 

Construction of facilities ...... 58 , 208 85,000 54,200 

Adminlstr8tive operations ....... 611,186 647,483 671,300 

TOTAL................. ........ 5,152,405 4,907,583 5,110,000 a ’  

- a /  Includes $60 million of prior year funds applied to FY 1968 
budget plan. 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

RESEARCH AND DEVELDPMENT PROGRAMS 

BUDGET PLAN 

(In thousands of dollars) 
FY 1966 FY 1967 FY 1968 

MANNED SPACE FLIGHT ................... 
Gemini .............................. 
Apollo .............................. 
Apollo applications ................. 
Advanced mission studies ............ 

SPACE SCIENCE AND APPLICATIONS ........ 
Physics and astronaay ............... 
Lunar and planetary exploration ..... 
Voyager ............................. 
Sustaining university program ....... 
Launch vehicle development .......... 
Launch vehicle procurement .......... 
Bioscience .......................... 
Space applications ................... 

ADVANCED RESEARCH AND TECHN0uX;Y ...... 
Basic research ...................... 
Space vehicle systems ............... 
Electronics systems ................. 
Human factor systems ................ 
Space power and electric propulsion 
systems ........................... 

Hucleor rockets ..................... 
Chemical propulsion ................. 
Aeronautics ......................... 

TRACKING AND DATA ACQUISITION ......... 
TECHN0UX;Y UTILIWTI ON ................ 

TOTAL ............................ 

3.199. 507 3.024. 000 3.069. 200 

197. 275 21, 600 ... 
2. 940 6985 2.916. 200 2.606. 500 

51. 247 80. 000 454. 700 
10. 000 6. 200 8. 000 

759. 093 607. LOO 694. 600 

142. 7 53 
204. 300 
17. 097 
46. 000 
57. 790 
178. 700 
34. 400 
78. 053 

129. 800 147. 500 
169. 400 142. 000 
10. 450 71. 500 
31. 000 20. 000 
31. 200 ... 
122. 400 165. 100 
41. 550 44. 300 
71. 300 104. 200 

288. 596 268. 150 318. 000 

22. 000 21. 465 23. 500 

32. 300 33. 597 40. 200 
35. 000 33. 935 37. 030 

14. 900 16. 175 21. 000 

45. 200 40. 440 45. 000 
58. 000 53. 000 46. 500 
39. 700 33. 638 38. 000 
41. 496 35. 900 66. 800 

231. 065 270. 850 297. 700 

4. 750 5. 000 5. 000 

4.483. 011 4.175. 100 4.384. 500 

2 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

MANNED SPACE FLIGHT 

BUDGET PIAN 

( I n  thousands of dollars)  
FY 1966 FY 1967 FY 1968 

G E M I N I  ............................. 197,275 21,600 

- - -  Spacecraft. ...................... 98,872 9,150 

Support .......................... 25,503 9,550 
Launch vehicles . . . . . . . . . . . . . . . . . .  72,900 2,900 

- - -  
A P O L U ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,940.985 2 , 916,200 2,606,500 

Spacecraft ....................... 1,233,800 1,250,300 1,036,300 
Uprated Saturn I.... ............. 274,786 236,600 156,200 
Saturn V......................... 1,134,871 1,135,600 1,108,500 
Engine development... . . . . . . . . . . . .  133,200 49,800 24 , 500 

I Mission ruppor t . . . . . . . . . . . . . . . . . .  164,328 243,900 281,000 

MOLL0 APPLICATIONS................ 51,247 80 . 000 454 , 700 

Space vehicles. . . . . . . . . . . . . . . . . . .  8,500 38,600 263,700 

Mission support. ................. 2,400 5,800 50,300 
Experiments ...................... 40,347 35,600 140,700 

ADVANCED MISSION S T U D I E S . . . . . . . . . . .  

TOTAL MANNED SPACE FLIGHT..... 

10,000 

3.199.507 

3 

6 , 200 8 , 000 

3,069,200 



NATIONAL AERONAUTICS AND SPACE AJNINISTRATION 

SPACE SCIENCE AND APPLICATIONS 

BUDGET PLAN 

( I n  thousands of d o l l a r s )  
FY 1966 FY 1967 FY 1968 

PHYSICS AND ASTRONCNY.. 142,753 129,800 147,500 . . . . . . . . . . . . . . .  
1 

Supporting research  and technology/ 
advanced s t u d i e s . .  ................ 20,594 

So la r  obse rva to r i e s  ................. 19,052 
Astronomical Observator ies  .......... 22,300 
Geophysical o b s e r v a t o r i e s  ........... 28,215 
Pioneer  ............................. 12,700 
Explorers  ............................ 18,592 
Sounding rockets .  ................... 19,300 
Sunblazer. .  - - -  
Data a n a l y s i s  ....................... 2,000 

......................... 

19,900 
9,800 

27,700 
24,000 

7,200 
19,200 
20,000 - - -  

2,000 

19,903 
11,900 
40,606 
20,000 

7,500 
21,600 
22,000 

2,000 
2,000 

LUNAR AND PLANETARY EXPLORATION ....... 204,300 169,400 142,000 

Supporting research  and technology/ 
advanced s t u d i e s  .................. 23,000 20,900 20,900 

Ranger .............................. 1,000 ............................ 42,200 
Lunar o r b i t e r . .  ..................... 58,081 28,800 10,000 
Mariner . .  ........................... 17,585 35,200 68,900 

--- --- 
Surveyor 104,634 84,500 

VOYAGER.. ............................. 17,097 10,450 71,500 

SUSTAINING UNIVERSITY PROGRAM.. ....... 46,000 31,000 20, ooc: 

T ra in ing  ............................ 25,290 16,000 7,000 
Research f a c i l i t i e s . . .  .............. 7,850 4 , 000 3,000 
Research. ........................... 12,860 11,000 10,000 

LAUNCH VEHICLE DEVELOPMENT. ........... 57,790 31,200 - - -  

Support ing r e sea rch  and technology/ 
advanced s t u d i e s . .  ................ 4 , 000 4,000 

Centaur  development ................. 53,790 27 , 200 

4 



SPACE SCIENCE AND APPLICATIONS (Continued) 

LAUNCH VEHICLE PROCUREMENT ............. 
Supporting research and technology ... 
scout ................................ 
Delta ................................ 
Agena ................................ 
Centaur .............................. 
Atlas ................................ 

BIOSCIENCE ............................. 
Supporting research and technology ... 
Biosatellites ........................ 

SPACE APPLICATIONS ..................... 
Supporting research and technology ... 
Tiros/TOS improvements ............... 
Nimbus ............................... 
Meteorological soundings ............. 
French satellite (FR-2) .............. 
Voice broadcast satellite ............ 
Applications technology satellites ... 
Geodetic satellite ................... 

TOTAL SPACE SCIENCE AND 
APPLICATIONS .................... 

FY 1966 

178.  700 

... 
11. 700 
27. 729 
70. 669 
65. 000 
3. 602 

34. 400 

11. 100 
23 300 

78. 053 

10 . 839 
2 . 500 

22 . 560 
2. 730 
... 
... 

34. 431 
4. 993 

759. 093 

FY 1967 

122. 400 

- e -  

9. 400 
20. 900 
37. 100 
55. 000 
... 

41. 550 

11. 550 
30. 000 

71.  300 

11. 630 
3. 100 

23. 400 
3. 000 

100 

28. 470 
1. 600 

... 

607. 100 

FY 1968 

165. 100 

4 . 000 
16. 800 
32. 600 
24. 700 
8 7 .  000 
... 

44. 300 

14. 300 
30. 000 

104. 200 

16. 600 
7 500 

34 . 500 
3. 000 

100 
2. 300 

35. 500 
4. 700 

694. 600 -. 
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NATIONAL AERONAUTICS AND SPACE MHINISTRATION 

ADVANCED RESEARCH AND TECHNOLOGY 

BUDGET PLAN 

( In  thousands of do l l a r s )  

BASIC RESEARCH (Supporting research 
and technology) ...................... 

SPACE VEHICLE SYSTEMS.. ................ 
Supporting research and technology ... 
F I R E . . . . . . . . . . . . . . . . . . . . . * . . . . . . . . . . .  
Lifting-body f l i g h t  and landing tests 
Scout re-entry ....................... 
Project Pegasus ...................... 
Small space vehicle f l i g h t  

experiments ........................ 
ELECTRONICS S Y S T E M S . . . . . . . . . . . . . . . . . . . .  

Supporting research and technology.. . 
Flight  projects  ...................... 

Supporting research and technology ... 
Small biotechnology flight projects. .  

SPACE POWER AND ELECTRIC PROPULSION 
SYSTEMS. ............................. 
Supporting research and technology ... 
Space e l e c t r i c  rocket t e s t  (SERT) .... 
SNAP-8 development ................... 

NUCLEAR ROCKETS........................ 

Supporting research and technology ... 
N u c l e a r  rocket development s t a t ion  

operations ......................... 
NERVA...... .......................... 

FY 1966 

22,000 

35,000 

26,450 
50 

1,000 
3,000 
1, 500 

3,000 

32,300 

29,848 
2,452 

14,900 

13,000 
1,900 

45,200 

38 : 200 
3 000 
4,000 

58,000 

20,644 

2,000 
35,356 

PY 1967 

21,465 

33 . 935 

26,635 --- 
1,000 
4,050 --- 
2,250 

33,597 

31,797 
1,800 

16.175 

14,675 
1,500 

40,440 

34 i 940 

5,500 

53,000 

16,506 

3,000 

--- 

'33,494 

FY 1968 

23,500 

37,000 

29,000 --- 
1,000 
4, 500 

2,500 

40,200 

39,200 
1,000 

21,000 

19,500 
1,500 

45,000 

*-, ?L - 300 
1,100 
9,700 

46,500 

16,500 

4,000 
26,000 

6 



ADVANCED RESEARCH AND TECHNOLOGY (Continued) 

CHEMICAL PROPULSION .................... 
Supporting research and technology ... 
Large sol id  motor project ............ M-1 engine project ................... 

AERONAUTICS ............................ 
Supporting research and technology ... 
X-15 research a i r c r a f t  ............... 
Supersonic transport  ................. 
Hyper son1 c ramjet expe r imeat ......... 
Aircraf t  noise reduction ............. 
Quiet engine development ............. 
Delta X-15 a i r c r a f t  .................. 
F-111 a i r c r a f t  ....................... 
F-106 a i r c r a f t  ....................... 

V/STOL a i r c r a f t  ...................... 
XB-70 f l i g h t  research program ........ 

TOTAL ADVANCED RESEARCH AND 
TECHNOWY ...................... 

FY 1966 

39. 700 

32. 950 

4. 750 

41. 496 

10. 186 
883 

12. 331 
3. 200 
5 000 
9. 896 

2. 000 

... 

... 

... 

... 

... 

288. 596 

FY 1967 

33. 638 

30. 138 

3. 500 

35. 900 

9 582 
8 78 

11. 090 
5 .  550 
2. 000 
2 * 000 

... 

4. 800 ... 
... 
... 
... 

268. 150 

FY 1968 

38. 000 

38. 000 
... 
... 

66. 800 

18. 600 
4. 000 

11. 100 
7 .  100 
7. 000 

10. 000 
3. 500 
2. 000 
1. 000 

2. 000 
500 

318. 000 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

TRACKING AND DATA ACQUISITION 

BUDGET PIAN 

( I n  thousands of dollars) 
FY 1966 FY 1367 FY 1968 

270,850 297,700 TRACKING AND DATA A C Q U I S I T I W  231,065 

197,400 228,800 Operations 127,510 
Equipment 89,755 59,650 55 , 100 

.......... 
........................... 

............................ 
Supporting research and technology ... 13,800 13,800 13,800 

2ECHNOUX;Y UTILIZATION 

TECHNOWY UTILIWTION... .............. 4,750 

8 

5,000 5 , 000 



NATIONAL AERONAUTICS AND SPACE AJMINISTRATION 

CONSTRUCTION OF FACILITIES 

BUDCET PIAN 

( In  thousands of do l l a r s )  

INSTALIATIONS 

MANNED SPACE FLIGHT .................... 
John F . Kennedy Space Center. NASA ... 
Manned Spacecraft Center ............. 
Marshall Space F l ight  Center ......... 
Hichoud Assembly F a c i l i t y  ............ 

SPACE SCIENCE AND APPLICATIaJS ......... 
Goddard Space F l ight  Center .......... 
Jet Propulsion Laboratory ............ 
Wallops Stat ion ...................... 

ADVANCED FUSEARCH AND TECHNOLOGY ....... 
Ames Research Center ................. 
Electronics Research Center  .......... 
Langley Research Center .............. 
Lewis Research Center ................ 

VARIOUS LOCATIONS ...................... 
FACILITY PLANNING AND DESIGN ........... 

TOTAL ............................. 

FY 1966 

13. 350 

6. 917 
4. 180 
1. 956 

29 7 

4. 388 

2 400 
940 

1. 048 

16. 866 

2. 749 
5. 000 
8. 250 

86 7 

19. 376 

4.  228 

58.  208 

FY 1967 

45. 558 

35. 758 
9.100 ... 

7 00 

1.265 

7 10 
350 
205 

29. 600 

... 
7 .  500 
6. 100 

16. 000 

3. 577 

5.000 

8 5 .  000 

FY 1968 

30.190 

24. 885 
2. 425 

870 
2. 010 

4. 430 

565 
3. 125 

740 

13. 709 

5 .  365 
6. 220 

2. 115 

2. 880 

3. 000 

54.  200 

... 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1968 CONSTRUCTION OF FACILITIES PROGRAM 

BUDGET PLAN 

(In thousands of dollars) 

PROJECTS BY INSTALLATION 

Launch Canplex 39....... ........................... 16 660 
Alteration and Rehabilitation of Launch 
Complexes 34 and 37 .............................. 5,725 

Alteration8 to Launch Complex 17 ................... 2,290 
Utilities Installation ............................. 21 0 

MANNED SPACECRAFT CENTER......... .................... 2,425 

Modifications to the Environmental Testing 
Laboratory ....................................... 1.900 

Center Support Facilities.......................... 525 

MARSHALL SPACE FLIGHT CENTER......................... 870 
Watet Pollution Control.... ........................ 350 
Fire Surveillance Sy8t em........................... 520 

LY FACILITY........ .................... 2,010 

Extension of Saturn Boulevard to State Road Syatcrc. 1 130 
Repair, Rehabilitation and Improvements ............ 880 

565 GODDARD SPACE FLIGHT CENTER.......................... - 
Utility Modification and Installation.............. 56 5 

JET PROPULSICRI LABORATORY... ......................... 3,125 

Standby Power Plant for Space Flight Operations 

Space Flight Operations Facility System8 
Facility Deep Space Network............. ......... 1,930 

Development Laboratory. .......................... 1,19s 

Power and Steam Distribution System Renovation... .. 740 

LO 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1968 CONSTRUCTION OF FACILITIES PROGRAM 

BUXET PIAN 

( I n  thousands of d o l l a r s )  

PROJECTS BY INSTALLATION 

AMES RESEARCH CENTER ................................. 
Space S c i e n c e s  Research Labora tory  ................. 
Heater Replacement. 3.5 Foot  Wind Tunnel ........... 

ELECTRONICS RESEARCH CENTER .......................... 
Q u a l i f i c a t i o n s  and StandarddComponents  Technology 

S p e c i a l  Purpose Labora tory  ....................... 
Center  Support  F a c i l i t i e s  111 ...................... 

LEWIS RESEARCH CENTER ................................ 
Land A c q u i s i t i o n  (Plumbrook) ....................... 
Land A c q u i s i t i o n  (Cleveland)  ....................... 

VARIOUS LOCATIONS .................................... 
Phased Array Antenna System (Goldstone)  ............ 

FACILITY PLANNING AND DESIGN ......................... 
TOTAL ........................................... 

11 

5. 365 

2 .  195 
3. 170 

6 . 220 
4. 200 
2. 020 

2. 115 

2. 100 
1 5  

2,880 

54. 200 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

ADMINISTRATIVE OPERATIONS 

BUDGET PLAN 

INSTITUTIONAL DIRECTOR AND 
INSTALLATION 

MANNED SPACE FLIGHT .................... 
John F . Kennedy Space Center. NASA ... 
Manned Spacecraft Center ............. 
Marshall Space F l ight  Center ......... 

SPACE SCIENCE AND APPLICATIONS ......... 
Goddard Space Fl ight  Center .......... 
Wallops Stat ion ...................... 

ADVANCED RESEARCH AND T E ~ O L O C Y  ....... 
h e r  Research Center ................. 
Electronics  Research Center .......... 
Fl ight  Research Center ............... 
Langley Research Center .............. 
Lewis Research Center ................ 
Space Nuclear Propulsion Office ...... 

TOTAL ............................. 

(In thousands of dol la re)  
FY 1966 FY 1967 FY 1968 

296. 936 31 5. 400 

81. 952 92. 658 99. 575 
86. 543 94. 989 97. 636 

128. 441 127. 753 126. 289 

73.702 81. 222 82. 428 

64. 365 71. 211 72. 240 
9. 337 10. 011 10. 188 

200. 200 180. 671 187.100 

33. 211 33. 739 33. 954 
6. 346 12. 252 19. 264 
9 .  380 9. 485 9. 630 

63. 302 68. 265 63. 529 
66. 383 66. 283 66. 996 
1. 822 2. 039 2. 091 

59. 877  63.761 65. 172  

611 186 647.483 671. 300 

12 



. . . .  

NATIONAL AERONAUTICS AND SPACE ADHIIISTRATION 

ADMINISTRATIVE OPERATIOWS 

TOTAL NWBER OF’PEWENT POSITIONS 

xNsTlTuTxoNAL DIRECTOR AND 
INSTALLATION 

Fisca l  Year 
1968 

Fiecal  Year 
1966 

Fiocal Year 
196 7 

HAmED SPACE PwGltT ................. 14. 384 14.597 14. 384 

John F . Kennedy Space Center. NASA 
Manned Spacecraft Center .......... 
Xarshall Space F l i g h t  Center ...... 

2. 720 
4. 634 
7. 030 

2. 589 
4. 737 
7. 271 

2. 720 
4. 634 
7. 030 

- SPACE SCIENCE AND APPLICAnoNS ...... 4. 230 4. 300 4. 300 

Coddard Space Pl ight  Center ....... 
Wallops Stat ion ................... 3. 712 

518 
3. 782 

518 
3. 782 

518 

ADVANCED RESEARCH AND TECHNOUXY .... 12. 505 

2. 223 
510 
603 

4. 233 
4. 819 

117 

12. 431 12. 831 

&nee Reeearch Center .............. 
Electronic8 Remearch Center ....... 
Flight Romoarch Center ............ 
Langley Research Center ........... 
&wir Resoarch Center ............. 
Space Nuclear Propulsion Office ... 

2. 1 7 1  
741 
590 

4. 136 
4. 676 

117  

2. 1 7 1  
1. 041 

590 
4. 236 
4. 676 

1 1 7  

liuDQuArUER6 ................... 2. 592 2. 611 2. 611 

TOTAL .......................... 33.924 33.726 34. 126 
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